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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem that conventionally 
a manifesting process becomes complex, and the number of the 
processes is increased, when a TFT having LDD and GOLD structure 
is formed hitherto. 

SOLUTION: A fourth etching process is carried out after lightly doped 
regions 24 and 25 are formed by a second doping process, thus freely 
adjusting the width of the lightly doped region overlapping with a third 
electrode 1 8c, and that without overlapping with the third electrode 
1 8c; hence relieving electric field concentration for achieving 
prevention by a hot carrier in the region overlapping with the third 
electrode 1 8c, and at the same time, inhibiting the off-current value in 
the region, without overlapping with the third electrode 1 8c. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a semiconductor device containing the semi-conductor layer formed on the insulating 
front face, the insulator layer formed on this semi-conductor layer, and the gate electrode formed on 
this insulator layer. Said gate electrode It has the laminated structure which uses as a lower layer the 
1st conductive layer which has the 1st width of face, and makes the upper layer the 2nd conductive 
layer which has the 2nd width of face narrower than said 1 st width of face. Said semi-conductor layer 
The semiconductor device characterized by having the channel formation field which laps with said 2nd 
conductive layer, the low concentration impurity range which laps with said 1st conductive layer in part, 
and the source field and drain field which consist of a high concentration impurity range. 
[Claim 2] It is the semiconductor device characterized by said low concentration impurity range existing 
in claim 1 between said channel formation fields and said source fields or between said channel 
formation fields and said drain fields. 

[Claim 3] It is the semiconductor device characterized by the edge of said 1st conductive layer being a 
taper configuration in claim 1 or claim 2. 

[Claim 4] It is the semiconductor device characterized by the edge of said conductive layer of 1 existing 
through said insulator layer in claim 1 thru/or any 1 of 3 between said channel formation fields and said 
source fields or between said channel formation fields and said drain fields. 

[Claim 5] The thickness of a field which laps with said low concentration impurity range among said 
insulator layers in claim 1 thru/or any 1 of 4 is a semiconductor device characterized by being thin as it 
keeps away from a channel formation field. 

[Claim 6] The semiconductor device characterized by the semiconductor device indicated by claim 1 
thru/or any 1 of 5 being a liquid crystal display. 

[Claim 7] The semiconductor device characterized by the semiconductor device indicated by claim 1 
thru/or any 1 of 5 being an EL display. 

[Claim 8] The semiconductor device characterized by the semiconductor device indicated by claim 1 
thru/or any 1 of 7 being a video camera, a digital camera, a projector, a goggles mold display, car 
navigation, a personal computer, a personal digital assistant, a digital videodisc player, or an electronic 
game device. 

[Claim 9] The 1st process which forms a semi-conductor layer on an insulating front face, and the 2nd 
process which forms an insulator layer on said semi-conductor layer, The 3rd process which forms the 
1st electrode which consists of a laminating of the 1st conductive layer which has the 1st width of face, 
and the 2nd conductive layer on said insulator layer, The 4th process which adds an impurity element in 
said semi-conductor layer by using said 1st electrode as a mask, and forms a high concentration 
impurity range, The 1st conductive layer which etches said 2nd conductive layer and has said 1st width 
of face, The 5th process which forms the 2nd electrode which consists of a laminating with the 2nd 
conductive layer which has the 2nd width of face, The 6th process which adds an impurity element in 
said semi-conductor layer by using said 2nd conductive layer as a mask, and forms a low concentration 
impurity range, The production approach of a semiconductor device of having the 7th process which 
forms the 3rd electrode which consists of a laminating of the 1st conductive layer which etches said 1st 
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conductive layer and has the 3rd width of face, and the 2nd conductive layer which has said 2nd width 
of face. 

[Claim 10] It is the production approach of the semiconductor device characterized by said 2nd width of 
face being narrower than said 1st width of face in claim 9. 

[Claim 1 1] It is the production approach of the semiconductor device characterized by said 3rd width of 
face being narrower than said 1st width of face in claim 9 or claim 10, and being larger than said 2nd 
width of face. 

[Claim 12] It is the production approach of the semiconductor device characterized by being the 
impurity element with which said impurity element gives n mold or p mold to a semi-conductor layer in 
claim 9 thru/or any 1 of 1 1. 

[Claim 13] The taper angle in [ in / on claim 9 thru/or any 1 of 12 and / said 1st electrode ] the edge of 
said 1st conductive layer is the production approach of the semiconductor device characterized by 
being larger than the taper angle in the edge of said 2nd conductive layer. 

[Claim 14] The taper angle in [ in / on claim 9 thru/or any 1 of 13 and / said 2nd electrode ] the edge of 
said 1st conductive layer is the production approach of the semiconductor device characterized by 
being smaller than the taper angle in the edge of said 2nd conductive layer. 

[Claim 15] The taper angle of said 1st conductive layer [ in / on claim 9 thru/or any 1 of 14 and / said 
3rd electrode ] is the production approach of the semiconductor device characterized by being the same 
as the taper angle of said 1st conductive layer in said 2nd electrode. 

[Claim 16] In claim 9 thru/or any 1 of 15 said 3rd process On said insulator layer, after carrying out 
laminating formation of the 1st electric conduction film and the 2nd electric conduction film, perform 1st 
etching processing on said 1st electric conduction film, form the 2nd conductive layer, perform 2nd 
etching processing on said 2nd electric conduction film, and the 1st conductive layer is formed. The 
production approach of the semiconductor device characterized by forming the 1st electrode which 
consists of a laminating of the 1st conductive layer which has the 1st width of face, and the 2nd 
conductive layer. 

[Claim 17] The production approach of the semiconductor device characterized by removing said 
insulator layer to said the 7th process and coincidence, and exposing a part of high concentration 
impurity range in claim 9 thru/or any 1 of 16. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which has the circuit which 
consisted of thin film transistors (henceforth TFT), and its production approach. For example, it is 
related with the electronic equipment which carried as components the electro-optic device and such 
an electro-optic device which are represented by a liquid crystal display panel, EL (electroluminescence) 
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display, EC display, etc. 

[0002] In addition, a semiconductor device points out the equipment at large which may function by 
using a semi-conductor property into this specification, and all of an electro-optic device, a 
semiconductor circuit, and electronic equipment are semiconductor devices. 
[0003] 

[Description of the Prior Art] In recent years, a thin film transistor (TFT) is constituted using the semi- 
conductor thin film (number of thickness - about hundreds of nm) formed on the substrate which has an 
insulating front face, and development of the semiconductor device which has the large area integrated 
circuit formed by this TFT is progressing. The active matrix liquid crystal indicating equipment, EL 
indicating equipment, and the contact type image sensor are known as the example of representation. 
Especially TFT (it is hereafter described as poly-Si TFT) that made the barrier layer the crystalline 
substance silicon film (typically polish recon film) can also form various functional circuits from electric 
field effect mobility being high. 

[0004] For example, the drive circuit for controlling pixel circuits, such as a pixel circuit which performs 
image display for every functional block, and a shift register circuit based on a CMOS circuit, a level- 
shifter circuit, a buffer circuit, a sampling circuit, to an active matrix liquid crystal indicating equipment 
is formed on one substrate. 

[0005] TFT (pixel TFT) is arranged at each dozens to millions of pixel, and the pixel electrode is 
prepared in the pixel circuit of an active matrix liquid crystal display at each of the pixel TFT. The 
counterelectrode is prepared in the opposite substrate side which sandwiched liquid crystal, and a kind 
of capacitor which used liquid crystal as the dielectric is formed. And liquid crystal is driven by 
controlling the electrical potential difference impressed to each pixel by the switching function of TFT, 
and controlling the charge to this capacitor, and it has become the structure which controls the amount 
of transmitted lights and displays an image. 

[0006] Pixel TFT consists of the n channel mold TFT, and makes liquid crystal impress and drive an 
electrical potential difference as a switching element. Since liquid crystal is made to drive by alternating 
current, many methods called a frame reversal drive are adopted. In order to stop power consumption 
low by this method, it is important for the property required of Pixel TFT to make sufficiently low an 
OFF state current value (drain current on which TFT flows at the time of off actuation). 
[0007] As structure of TFT for reducing an OFF state current value, low concentration drain 
(LDD:Lightly Doped Drain) structure is known. Between the channel formation field, and the source field 
or drain field which ad5s and forms an impurity element in high concentration, this structure establishes 
the field which added the impurity element in low concentration, and is calling this field the LDD field. 
Moreover, the so-called GOLD (Gate-drain Overlapped LDD) structure where the LDD field was 
arranged in piles with the gate electrode through gate dielectric film as a means for preventing 
degradation of the ON state current value by the hot carrier is known. By considering as such structure, 
the high electric field near the drain are eased, hot carrier impregnation is prevented, and it is known 
that it is effective in prevention of a degradation phenomenon. 

[0008] Moreover, the problem to which an OFF state current value becomes large compared with the 
usual high but on the other hand LDD structure was effective in GOLD structure preventing degradation 
of an ON state current value. Therefore, it was not structure desirable for applying to Pixel TFT. 
Conversely, although the effectiveness that the usual LDD structure holds down an OFF state current 
value was high, the effectiveness which eases the electric field near the drain and prevents degradation 
by hot carrier impregnation was low. Thus, in the semiconductor device which has two or more 
integrated circuits like an active matrix liquid crystal display, especially in crystalline substance silicon 
TFT, such a trouble has been actualized, so that the engine performance which the property increases 
and is required of an active matrix liquid crystal display increases. 
[0009] 

[Problem(s) to be Solved by the Invention] In the former, when it was going to form TFT equipped with 
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LDD structure, and TFT equipped with GOLD structure, there was a problem which the production 
process will become complicated and a routing counter increases. It is clear the increment's in a routing 
counter to become the cause of reducing about [ becoming a manufacture increase-in-cost factor ] and 
the manufacture yield. 

[0010] While this invention raises the operating characteristic and dependability of a semiconductor 
device in the electro-optic device and semiconductor device which are represented by the liquid crystal 
display of the active-matrix mold which is a technique for solving such a trouble and is produced using 
TFT and attaining low-powerHzation, it aims at reducing a routing counter and realizing reduction of a 
manufacturing cost, and improvement in the yield. 
[0011] 

[Means for Solving the Problem] In order to realize reduction of a manufacturing cost, and improvement 
in the yield, reducing a routing counter is considered as one means. Specifically, the number of sheets of 
the photo mask which manufacture of TFT takes is reduced. In the technique of photolithography, in the 
etching process case, a photo mask is used in order to form on a substrate the resist pattern used as a 
mask. Therefore, in the process before and behind that, resist exfoliation, washing, a desiccation process, 
etc. are added other than processes, such as membrane formation of a coat, and etching, and using one 
photo mask means that complicated processes, such as resist spreading, prebake, exposure, 
development, and postbake, are performed also in the process of photolithography. 
[0012] This invention reduces the number of sheets of a photo mask conventionally, and is 
characterized by producing TFT at a production process as shown below. In addition, an example of the 
production approach of this invention was shown in drawing 1 and drawing 2 . 
[0013] The 1st process at which the production approach of this invention indicated on these 
specifications forms the semi-conductor layer 12 on an insulating front face, The 2nd process which 
forms an insulator layer 13 on said semi-conductor layer, and 1st conductive layer 18a which has the 
1st width of face (W1) on said insulator layer 13, The 3rd process which forms the 1st electrode which 
consists of a laminating with 2nd conductive layer 17b, The 4th process which adds an impurity element 
in said semi-conductor layer 12 by using said 1st electrode as a mask, and forms the high concentration 
impurity ranges 20 and 21, 1st conductive layer 18b which etches said 2nd conductive layer 17b, and 
has said 1st width of face (W1), The 5th process which forms the 2nd electrode which consists of a 
laminating with 2nd conductive layer 17c which has the 2nd width of face (W2), The 6th process which 
adds an impurity element in said semi-conductor layer by using said 2nd conductive layer as a mask, 
and forms the low concentration impurity ranges 24 and 25, It is the production approach of a 
semiconductor device of having the 7th process which forms the 3rd electrode which consists of a 
laminating of 1st conductive layer 18c which etches said 1st conductive layer 18b, and has the 3rd width 
of face (W3), and 2nd conductive layer 17c which has said 2nd width of face (W2). 

[0014] In the above-mentioned production approach, the element typically chosen from a tungsten (W), 
a tantalum (Ta), and titanium (Ti) or said element is formed from the compound or alloy used as a 
component, using a heat-resistant conductivity ingredient as an ingredient which forms the 1st electric 
conduction film and the 2nd electric conduction film. 

[0015] Moreover, in the 3rd process of the above, the configuration of the 1st electrode is made into 
the configuration which thickness increases from an edge gradually toward the inside, and the so-called 
taper configuration in an edge. 

[0016] In order to be a high speed, and to etch the 1st electric conduction film and the 2nd electric 
conduction film which consist of a heat-resistant conductivity ingredient with a sufficient precision and 
to make an edge into a taper configuration further, the dry etching method which used the high density 
plasma is applied. The etching system which used microwave and inductively coupled plasma (Inductively 
Coupled PlasmailCP) is suitable for the technique of acquiring the high density plasma. Control of the 
plasma is easy for especially an ICP etching system, and it can respond also to large area-ization of a 
processing substrate. 
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[0017] About the plasma treatment approach and plasma treatment equipment using ICP, it is indicated 
by JP.9-293600.A. In this official report, the approach of four curled form coil parts impressing high- 
frequency power to the multi-spiral coil which it comes to connect with juxtaposition through an 
impedance matching box as a means for performing plasma treatment with high precision, and forming 
the plasma is used. Here, the die length per one of each coil part is made into 1/4 time of the 
wavelength of a RF. Furthermore, it is considering as the configuration which impresses high-frequency 
power also to the lower electrode holding a processed material separately, and adds bias voltage to it 
[0018] If the etching system using ICP which applied such a multi-spiral coil is used, the include angle 
(taper angle) of the taper section can change the include angle of the taper section to 5 degrees - 45 
degrees by the bias power applied to a substrate side showing change greatly, and heightening bias 
power further, and changing a pressure. 

[0019] Moreover, the impurity element ionized in the 4th process of the above in order to form the high 
concentration impurity ranges 20 and 21 in self align is accelerated by electric field, and it is gate 
dielectric film (in this invention), the insulator layer which is close to the 1st electrode and semi- 
conductor layer, and is prepared among the both, and the insulator layer which extends from this 
insulator layer to the field of the circumference of it — including — gate dielectric film — calling — it is 
made to pass and the approach of adding in a semi-conductor layer is used. The addition approach of 
this impurity element is called the "through doping method" for convenience into this specification. 
[0020] In addition, in this specification, the impurity element has pointed out the thing of the impurity 
element (boron) which gives the impurity element (Lynn, arsenic) or p mold which gives n mold to a 
semi-conductor. 

[0021] Moreover, according to the 5th process of the above, using the etching system using ICP, the 
2nd conductive layer is etched alternatively and the 2nd width of face (W2) of 2nd conductive layer 17c 
which constitutes said 2nd electrode is made narrower than said 1st width of face (W1). Moreover, the 
taper angle in the edge of said 1st conductive layer in said 2nd electrode is made smaller than the taper 
angle in the edge of said 2nd conductive layer. 

[0022] The through doping method is used for this invention at said 6th process by considering as the 
2nd electrode of such a configuration. In the semi-conductor layer which exists under the part (taper 
section) used as the taper configuration of the 1st conductive layer which constitutes the 2nd electrode 
It is characterized by forming the low concentration impurity ranges 24 and 25 which become high 
continuously in self align as the concentration of an impurity element keeps away from a channel 
formation field. However, although it is high continuously, most concentration differences in a low 
concentration impurity range are not produced. 

[0023] Thus, in order to form the low concentration impurity ranges 24 and 25 which have a loose 
concentration gradient in self align, the 1st taper section and gate dielectric film of a conductive layer 
which accelerate the ionized impurity element by electric field, and constitute the 2nd electrode are 
passed, and it adds in a semi-conductor layer. In this way, the low concentration impurity ranges 24 and 
25 where it becomes possible to control the concentration of the impurity element added by the semi- 
conductor layer, it crosses in the direction of channel length of TFT, and the concentration of an 
impurity element changes with the thickness of the taper section of the 1st conductive layer gradually 
by performing the through doping method in the taper section of the 1st conductive layer which 
constitutes the 2nd electrode can be formed. 

[0024] In addition, the low concentration impurity ranges 24 and 25 have lapped with the taper section 
of the 1st conductive layer which constitutes the 2nd electrode through gate dielectric film just behind 
the 6th process which performed the above-mentioned through dope. 

[0025] Moreover, the taper section of the 1st conductive layer is alternatively etched according to the 
7th process of the above. Etching of the 7th process is etching which used the RIE method, and differs 
from the etching approach used at the 3rd process and 5th process. However, if it is not limited to the 
RIE method but conditions are chosen suitably, after using the ICP method, it is also possible [ it is also 
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possible to carry out using the dry etching system of an ICP method, and ] to perform etching which 
uses the RIE method. According to this 7th process, the taper angle of said 1st conductive layer in said 
3rd electrode becomes almost the same as the taper angle of said 1st conductive layer in said 2nd 
electrode. Moreover, said 3rd width of face (W3) is made larger than said 2nd width of face (W2) more 
narrowly than said 1st width of face (W1). Moreover, said insulator layer is removed by said the 7th 
process and coincidence, and it is exposed of a part of high concentration impurity range. 
[0026] In addition, a low concentration impurity range is distinguishable immediately after the process of 
the above 7 at field 25a which laps with the taper section of the 1 st conductive layer which constitutes 
the 3rd electrode through gate dielectric film, and field 25b which does not lap with the taper section of 
the 1st conductive layer which constitutes the 3rd electrode through gate dielectric film. 
[0027] Moreover, the 3rd width of face (W3) can be freely adjusted by changing etching conditions 
suitably. Therefore, this invention is changing suitably the etching conditions in the 7th process of the 
above, and can adjust freely the width of face of the low concentration impurity range which laps with 
the 3rd electrode, and the width of face of the low concentration impurity range which does not lap with 
the 3rd electrode. However, the low concentration impurity range has the loose concentration gradient 
regardless of the width of face of this 3rd electrode, and while relaxation of electric— field concentration 
is attained and prevention by the hot carrier can do the field which has lapped with the 3rd electrode, 
the field which has not lapped with the 3rd electrode can hold down an OFF state current value. 
[0028] In the above-mentioned production approach, although the 1st photolithography process is 
carried out to the 1st process and the 2nd photolithography process is carried out to the 3rd process, 
since the resist mask used at the 2nd photolithography process is used as it is, the photolithography 
process is not performed at other processes (the 4th - the 7th process). 

[0029] Therefore, TFT is producible by performing the 3rd photolithography process for formation of a 
contact hole to the interlayer insulation film formed, and the 4th photolithography process for forming 
the source electrode or drain electrode which reaches a semi-conductor layer after the 7th process of 
the above. 

[0030] Thus, though the number of photo masks was reduced, this invention was able to make the TFT 
configuration suitable. The configuration of this invention is shown below. 

[0031] The semi-conductor layer by which this invention indicated on these specifications was formed 
on the insulating front face. It is a semiconductor device containing the insulator layer formed on this 
semi-conductor layer, and the gate electrode formed on this insulator layer. Said gate electrode The 1st 
conductive layer which has the 1st width of face (it is equivalent to W3 among drawing 2 ) is used as a 
lower layer. It has the laminated structure which makes the upper layer the 2nd conductive layer which 
has the 2nd width of face (it is equivalent to W2 among drawing 2 ) narrower than said 1st width of face. 
Said semi-conductor layer It is the semiconductor device characterized by having the channel formation 
field which laps with said 2nd conductive layer, the low concentration impurity range which laps with said 
1st conductive layer in part, and the source field and drain field which consist of a high concentration 
impurity range. 

[0032] Moreover, in the above-mentioned configuration, said low concentration impurity range is 
characterized by existing between said channel formation fields and said source fields or between said 
channel formation fields and said drain fields. 

[0033] Moreover, in the above-mentioned configuration, the edge of said 1st conductive layer is 
characterized by being a taper configuration. 

[0034] Moreover, in the above-mentioned configuration, the edge of said conductive layer of 1 is 
characterized by existing through said insulator layer between said channel formation fields and said 
source fields or between said channel formation fields and said drain fields. 

[0035] Moreover, in the above-mentioned configuration, the thickness of a field which laps with said low 
concentration impurity range among said insulator layers is characterized by being thin as it keeps away 
from a channel formation field. 
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[0036] Moreover, as shown in drawing 3 , it sets to the low concentration impurity range 25 prepared 
between the channel formation field 26 and the drain field 23. In the point of giving a concentration 
gradient to which the concentration of the impurity element which gives a conductivity type gradually 
becomes high as a drain field is approached, and the low concentration impurity range 25 which has a 
loose concentration gradient It is a point equipped with field 25a (GOLD field) which laps with gate 
electrode 18c, and field 25b (LDD field) which does not lap with a gate electrode. 

[0037] In addition, on these specifications, the low concentration impurity range which does not lap the 
low concentration impurity range which laps with a gate electrode through an insulator layer with a 
GOLD field, and a call and a gate electrode is called a LDD field. 

[0038] Moreover, it is characterized by forming the electro-optic device represented by a liquid crystal 
display and EL display using TFT equipped with the above-mentioned configuration. 

[0039] . 
[Embodiment of the Invention] About the operation gestalt of this invention, drawing 1 - drawing 3 are 

used and explained below. 

[0040] First, the substrate insulator layer 11 is formed on a substrate 10. As a substrate 10. the thing in 

which the insulator layer was formed on the front face of a glass substrate, a quartz substrate, a s.l.con 

substrate, a metal substrate, or a stainless steel substrate may be used. Moreover, the plastic plate 

which has the thermal resistance which can bear processing temperature may be used. 

[0041] Moreover, as a substrate insulator layer 11. the substrate film 11 which consists of insulator 

layers such as silicon oxide film, a silicon nitride film, or an oxidation silicon nitride film, is formed. 

Although the example which used two-layer structure (11a. 11b) as substrate film 11 was shown here. 

the structure which carried out the laminating the monolayer of said insulator layer or more than two 

layer may be used. In addition, it is not necessary to form a substrate insulator layer. 

[0042] Subsequently, the semi-conductor layer 12 is formed on a substrate insulator layer. After the 

semi-conductor layer 12 forms the semi-conductor film which has amorphous structure with well-known 

means (LPCVD a spatter, law or a plasma-CVD method, etc.). using the 1st photo mask, it carries out 

patterning of the crystalline substance semi-conductor film obtained by performing well-known 

crystallization processings (the heat crystallizing method using the catalyst of the laser crystallizing 

method the heat crystallizing method, or nickel etc.) to a desired configuration, and forms it. The 

thickness of this semi-conductor layer 12 is formed by the thickness of 25-80nm (preferably 30-60nm). 

Although there is no limitation in the ingredient of the crystalline substance semi-conductor film, it is 

good to form with silicon or a silicon germanium (SiGe) alloy preferably. 

[0043] Subsequently, the wrap insulator layer 13 is formed for the semi-conductor layer 12. 

[0044] An insulator layer 13 is formed using a plasma-CVD method or a spatter by the monolayer or 

laminated structure of an insulator layer which sets thickness to 40-1 50nm, and contains silicon. In 

addition, this insulator layer 13 turns into gate dielectric film. 

[0045] Subsequently, laminating formation of the 1 st electric conduction film 1 4 of 20-1 OOnm of 
thickness and the 2nd electric conduction film 15 of 100-400nm of thickness is carried out on an 
insulator layer 13. ( Drawing 1 (A)) Here, laminating formation of the 1st electric conduction film 14 
which consists of TaN film, and the 2nd electric conduction film 1 5 which consists of W film was carried 
out using the spatter. In addition, although TaN and the 2nd electric conduction film 15 were set to W 
for the 1st electric conduction film 14. it is not limited especially but the element with which all were 
chosen from Ta. W. Ti. Mo. aluminum, and Cu. or said element may be formed with the alloy ingredient or 
compound ingredient used as a principal component here. Moreover, the semi-conductor film 
represented by the polycrystalline silicon film which doped impurity elements, such as Lynn, may be 
used. 

[0046] Subsequently, resist mask 16a is formed using the 2nd photo mask, and the 1st etching process 
is performed using an ICP etching system. 2nd conductive layer 17a which has the part (taper section) 
which has a taper configuration in an edge according to this 1st etching process as the 2nd electric 
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conduction film 15 is etched and it is shown in drawing 1 (B) is obtained. 

[0047] Here, the include angle (taper angle) of the taper section is defined as an include angle of a 
substrate front face (horizontal plane) and the ramp of the taper section to make. The taper angle of 
2nd conductive layer 17a can make etching conditions suitably the range of 5 degrees - 45 degrees by 
choosing. 

[0048] Subsequently, the 2nd etching process is performed using an ICP etching system, using resist 
mask 16a as it is. 1st conductive layer 18a as etched the 1st electric conduction film 14 and shown in 
drawing 1 (C) according to this 2nd etching process is formed. 1st conductive layer 18a has the 1st 
width of face (W1). In addition, in the case of this 2nd etching process, a resist mask, the 2nd 
conductive layer, and an insulator layer are also etched slightly, and resist mask 16b, the 2nd conductive 
layer 17b, and insulator layer 19a are formed, respectively. 

[0049] In addition, in order to suppress film decrease of an insulator layer 13, two etching (the 1st 
etching process and 2nd etching process) was performed, but as long as it can form electrode structure 
(laminating of 2nd conductive layer 17b and 1st conductive layer 18a) as shown in drawing 2 (C), it is not 
limited especially but you may carry out at 1 time of an etching process here. 

[0050] Subsequently, the 1st doping process is performed, changing resist mask 16b into a condition as 
it is. According to this 1st doping process, a through dope is performed through insulator layer 19a, and 
the high concentration impurity ranges 20 and 21 are formed. ( Drawing 1 (D)) 

[0051] Subsequently, the 3rd etching process is performed using an ICP etching system using resist 
mask 16b. 2nd conductive layer 17c as etched 2nd conductive layer 17b and shown in drawing 2 (A) 
according to this 3rd etching process is formed. 2nd conductive layer 17c has the 2nd width of face 
(W2). In addition, in the case of this 3rd etching process, a resist mask, the 1 st conductive layer, and an 
insulator layer are also etched slightly, and resist mask 16c, the 1st conductive layer 18b, and insulator 
layer 1 9b are formed, respectively. 

[0052] Subsequently, the 2nd doping process is performed, changing resist mask 16c into a condition as 
it is. According to this 2nd doping process, a through dope is performed through the taper section of 1st 
conductive layer 18b, and insulator layer 19b, and the low concentration impurity ranges 24 and 25 are 
formed. Drawing 2 (B) In addition, in the case of this 2nd doping, it is doped by the high concentration 
impurity range and the high concentration impurity ranges 22 and 23 are formed. 

[0053] Subsequently, the 4th etching process is performed using a RIE etching system, changing resist 
mask 16c into a condition as it is. This 3rd etching process removes a part of taper section of 1st 
conductive layer 18b. Here, 1st conductive layer 18b which had the 1st width of face (W1) was set to 
1st conductive layer 18c which has the 3rd width of face (W3). In this invention, 2nd conductive layer 
1 7c by which the laminating was carried out to 1st [ this ] conductive layer 18c on it becomes a gate 
electrode. In addition, in the case of this 4th etching, insulator layer 19b is also etched and insulator 
layer 19c is formed. Here, it is not limited especially although the example which a part of insulator layer 
was removed [ example ] and made the high concentration impurity range expose was shown. 
[0054] Then, resist mask 16c is removed and the impurity element added by the semi-conductor layer is 
activated. Subsequently, after forming an interlayer insulation film 27, a contact hole is formed using the 
3rd mask and electrodes 28 and 29 are formed using the 4th mask. 

[0055] In this way, TFT of the structure shown in drawing 2 (D) can be formed with four photo masks. 
[0056] Moreover, in the low concentration impurity range 25 where the description of TFT formed of this 
invention is established between the channel formation field 26 and the drain field 23, it is a point 
equipped with field 25a (GOLD field) which a concentration difference does not almost have, has a loose 
concentration gradient, and laps with gate electrode 18c, and field 25b (LDD field) which does not lap 
with a gate electrode. Moreover, the upper field of field 25b which does not lap with the periphery 
section of insulator layer 19c, i.e., a gate electrode, and the high concentration impurity ranges 20 and 
21 has become taper-like. 

[0057] In addition, the simulation was performed in the process of drawing 2 (B). The structure 
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illustration shown in drawing 4 was used for the simulation. Here, it considered as 42nm of th.ckness of 
a semi-conductor layer, and 110nm of thickness of gate dielectric film, and the taper sect.on of the 1st 
conductive layer was modeled in stair-like structure as shown in drawing 4 . and assumed the case 
where Lynn was doped by acceleration voltage 90keV and dose 1.4x1013 atoms/cm2. 
[0058] The simulation result is shown in drawing 5 . Becoming high continuously is shown in drawing 5 as 
the concentration of an impurity element (Lynn) keeps away from a channel formation field. However, 
most concentration differences [ in / the concentration gradient is loose and / a low concentration 
impurity range ] are not produced. 

[0059] Moreover, the electrical potential difference/current characteristic of TFT which has the 
concentration distribution acquired by drawing 5 , and was formed as a 0.5 micrometers GOLD field and 
a 0.5-micrometer LLD field were shown in drawing 6 . In addition, by the simulation, 1.881V and S value 
set it 0 2878 V/dec the ON state current was set to 40microA at the time of Vds(electrical-potential 
difference difference of source field and drain field) =1 V. and the threshold (Vth) of TFT was set to 
1 1 9.6microA at the time of Vds=1 4V. 

[0060] Suppose that still more detailed explanation is given about this invention which becomes w.th the 

above configuration as it is also at the example shown below. 

[0061] 

[Example] [Example 1] Here, drawing 7 - drawing 9 are used and explained to a detail about how to 
produce to coincidence TFT (the n channel mold TFT and p channel mold TFT) of the drive c.rcu.t 
prepared on the same substrate around the pixel section and the pixel section. 

[0062] First, the substrate 100 which consists of glass, such as barium borosilicate glass represented 
with this example by #7059 glass of Corning, Inc., #1737 glass, etc. or alumino borosilicate glass, is used. 
In addition, if it is the substrate which has translucency as a substrate 100. it will not be limited, but a 
quartz substrate may be used. Moreover, the plastic plate which the thermal resistance which can bear 
the processing temperature of this example has may be used. 

[0063] Subsequently, the substrate film 101 which consists of insulator layers, such as silicon oxide film, 
a silicon nitride film, or an oxidation silicon nitride film, is formed on a substrate 100. Although two-layer 
structure is used as substrate film 101 in this example, the structure which carried out the laminating 
the monolayer of said insulator layer or more than two-layer may be used. 10-200nm (preferably 50- 
100nm) formation of the oxidation silicon nitride film formed considering SiH4. NH3. and N20 as reactant 
gas. using plasma-CVD method as eye much more 101 of substrate film 101 a is carried out. In this 
example, oxidation silicon nitride film of 50nm of thickness 101a (presentation ratio Si- 32%. O- 27%, N- 
24%. H= 17%) was formed. Subsequently, laminating formation of the oxidation silicon nitride film 101b 
formed considering SiH4 and N20 as reactant gas is carried out at the thickness of 50-200nm 
(preferably 100-150nm). using a plasma-CVD method as [ of the substrate film 101 ] a NI layer. In this ^ 
example, oxidation silicon nitride film of 100nm of thickness 101b (presentation ratio Si= 32%. O- 59%, N- 
7%. H= 2%) was formed. 

[0064] Subsequently, the semi-conductor layers 102-105 are formed on the substrate film. Patterning of 
the crystalline substance semi-conductor film obtained by performing well-known crystallization 
processings (the heat crystallizing method using the catalyst of the laser crystallizing method, the heat 
crystallizing method, or nickel etc.) is carried out to a desired configuration, and the semi-conductor 
layers 102-105 form it. after forming the semi-conductor film which has amorphous structure with well- 
known means (LPCVD a spatter, law or a plasma-CVD method, etc.). The thickness of these semi- 
conductor layers 102-105 is formed by the thickness of 25-80nm (preferably 30-60nm). Although there 
is no limitation in the ingredient of the crystalline substance semi-conductor film, it is good to form w.th 
silicon or a silicon germanium (SiXGe1-X (X=0. 000 1-0.02)) alloy preferably. After forming the 55nm 
amorphous silicon film using a plasma-CVD method, the solution containing nickel was made to hold on 
the amorphous silicon film in this example. After performing dehydrogenation (500 degrees C, 1 hour) on 
this amorphous silicon film, heat crystallization (550 degrees C. 4 hours) was performed, laser annealing 
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processing for improving crystallization further was performed, and the crystalline substance silicon film 
was formed. And the semi-conductor layers 102-105 were formed by patterning [ film / this / 
crystalline substance silicon ] processing using the photolithography method. 

[0065] Moreover, after forming the semi-conductor layers 102-105, in order to control the threshold of 
TFT, a minute amount impurity element (boron or Lynn) may be doped. 

[0066] Moreover, when producing the crystalline substance semi-conductor film by the laser 
crystallizing method, the excimer laser of a pulse oscillation mold or a continuation luminescence mold, 
and an YAG laser and YV04 laser can be used. When using such laser, it is good to use the approach of 
condensing to a line the laser light emitted from the laser oscillation machine by optical system, and 
irradiating the semi-conductor film. Although an operation person makes **** selection, the conditions 
of crystallization are made into the pulse oscillation frequency of 30Hz when using an excimer laser, and 
make a laser energy consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). Moreover, it is good 
to consider as the pulse oscillation frequency of 1 -10kHz using the 2nd higher harmonic, in using an 
YAG laser, and to make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 
mJ/cm2). and width of face of 100-1000 micrometers, for example, the laser light which condensed to 
the line by 400 micrometers, — the whole substrate surface — crossing — irradiating — the line at this 
time — what is necessary is just to perform the rate of superposition of laser light (rate of overlap) as 
80 - 98% 

[0067] Subsequently, wrap gate dielectric film 106 is formed for the semi-conductor layers 102-105. 
Gate dielectric film 106 is formed using a plasma-CVD method or a spatter by the insulator layer which 
sets thickness to 40-1 50nm, and contains silicon. At this example, it formed by the thickness of 110nm 
by the plasma-CVD method the oxidation silicon nitride film (presentation ratio Si= 32%, 0= 59%, N= 7%, 
H= 2%). Of course, gate dielectric film is not limited to an oxidation silicon nitride film, and may use the 
insulator layer containing other silicon as a monolayer or a laminated structure. 
[0068] Moreover, when using the silicon oxide film, TEOS (Tetraethyl Orthosilicate) and 02 can be 
mixed by the plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and the 
substrate temperature of 300-400 degrees C, it can be made to be able to discharge by 2 0.5-0.8W 
[/cm ] RF (13.56MHz) power flux density, and can form. Thus, the silicon oxide film produced can 
acquire a property good as gate dielectric film by 400-500-degree C heat annealing after that. 
[0069] Subsequently, as shown in drawing 7 (A), laminating formation of the 1st electric conduction film 
107 of 20-1 OOnm of thickness and the 2nd electric conduction film 108 of 100-400nm of thickness is 
carried out on gate dielectric film 106. In this example, laminating formation of the 2nd electric 
conduction film 108 which consists of the 1st electric conduction film 107 which consists of TaN film of 
30nm of thickness, and W film of 370nm of thickness was carried out. The TaN film was formed by the 
spatter and carried out the spatter within the ambient atmosphere containing nitrogen using the target 
of Ta. Moreover, W film was formed by the spatter which used the target of W. In addition, it can also 
form with the heat CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate 
electrode, it is necessary to attain low resistance-ization, and as for the resistivity of W film, it is 
desirable to make it 20 or less microomegacm. In W film, although W film can attain low resistivity- 
ization by enlarging crystal grain, when there are many impurity elements, such as oxygen, crystallization 
is checked and forms it into high resistance. Therefore, in this example, it is the spatter which used the 
target of W (99.9999% of purity) of a high grade, and resistivity 9 - 20microomegacm were able to be 
realized by considering enough and forming W film so that there may be no mixing of the impurity out of 
a gaseous phase further at the time of membrane formation. 

[0070] In addition, in this example, although TaN and the 2nd electric conduction film 108 were set to W 
for the 1st electric conduction film 107, it is not limited especially but the element with which all were 
chosen from Ta, W, Ti, Mo, aluminum, Cu, Cr, and Nd, or said element may be formed with the alloy 
ingredient or compound ingredient used as a principal component. Moreover, the semi-conductor film 
represented by the polycrystalline silicon film which doped impurity elements, such as Lynn, may be 
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used. Moreover, an AgPdCu alloy may be used. Moreover, form the 1st electric conduction film by the 
tantalum (Ta) film, and use the 2nd electric conduction film as W film, and it is combined. Form the 1st 
electric conduction film by the titanium nitride (TiN) film, and use the 2nd electric conduction film as W 
film, and it is combined. It is good also as a combination which forms the 1st electric conduction film by 
the tantalum nitride (TaN) film, and uses the 2nd electric conduction film as aluminum film and which 
combines, forms the 1st electric conduction film by the tantalum nitride (TaN) film, and uses the 2nd 
electric conduction film as Cu film. 

[0071] Next, 1st etching processing for forming the masks 109-1 12 which consist of a resist using the 
photolithography method, and forming an electrode and wiring is performed. The 1st etching processing 
performs on the 1st and 2nd etching conditions. In this example, it etched by using CF4, and CI2 and 02 
for the gas for etching, setting each gas stream quantitative ratio to 25/25/10 (seem), using the ICP 
(Inductively Coupled Plasma: inductive-coupling mold plasma) etching method as 1st etching condition, 
supplying RF (13.56MHz) power of 500W to the electrode of a coil mold by the pressure of 1Pa. and 
generating the plasma. Here, the dry etching system (Model E645-**ICP) which used ICP by Matsushita 
Electric Industrial Co., Ltd. was used. RF (13.56MHz) power of 150W is supplied also to a substrate side 
(sample stage), and a negative auto-bias electrical potential difference is impressed substantially. W film 
is etched according to this 1st etching condition, and the edge of the 2nd conductive layer is made into 
a taper configuration. Etch rates [ as opposed to 200.39 nm/min and TaN in the etch rate to W in the 
1st etching condition ] are 80.32 nm/min, and the selection ratio of W to TaN is about 2.5. Moreover, the 
taper angle of W becomes about 26 degrees according to this 1st etching condition. In addition, etching 
on the 1st etching condition here is equivalent to the 1st etching process ( drawing 1 (B)) indicated in 
the gestalt of operation. 

[0072] Then, it changed into the 2nd etching condition, without removing the masks 109-112 which 
consist of a resist, CF4 and CI2 were used for the gas for etching, each gas stream quantitative ratio 
was made into 30/30 (seem). RF (13.56MHz) power of 500W was supplied to the electrode ota coil mold 
by the pressure of 1Pa. the plasma was generated, and etching for about 30 seconds was performed. RF 
(13.56MHz) power of 20W is supplied also to a substrate side (sample stage), and a negative auto-bias 
electrical potential difference is impressed substantially. On the 2nd etching condition which mixed CF4 
and CI2. W film and the TaN film are etched to the same extent. Etch rates [ as opposed to 58.97 
nm/min and TaN in the etch rate to W in the 2nd etching condition ] are 66.43 nm/min. In addition, in 
order to etch without leaving residue on gate dielectric film, it is good to make etching time increase at 
about 10 - 20% of a rate. In addition, etching on the 2nd etching conditions here is equivalent to the 2nd 
etching process ( drawing 1 (O) indicated in the gestalt of operation. 

[0073] In etching processing of the above 1st. the edge of the 1st conductive layer and the 2nd 
conductive layer serves as a taper configuration according to the effectiveness of the bias voltage 
impressed to a substrate side by having been suitable in the configuration of the mask which consists of 
a resist. What is necessary is just to make the include angle of this taper section into 15 degrees - 45 
degrees. In this way. the conductive layers 113-116 (the 1st conductive layers 113a-116a and 2nd 
conductive layer 11 3b-1 16b) of the 1st configuration which consists of the 1st conductive layer and 2nd 
conductive layer by 1st etching processing are formed. The width of face of the 1st conductive layer of 
the direction of channel length here is equivalent to W1 shown in the gestalt of the above-mentioned 
implementation. 1 17 is gate dielectric film and the field which about 20-50nm of fields which are not 
covered by the conductive layers 113-116 of the 1st configuration was etched, and became thin is 
formed. 

[0074] And 1st doping processing is performed without removing the mask which consists of a resist, 
and the impurity element which gives n mold to a semi-conductor layer is added. ( Drawing 7 (B)) What 
is necessary is just to perform doping processing with the ion doping method or ion-implantation. The 
conditions of the ion doping method make a dose 1x1013 - 5x1015 atoms/cm2, and perform 
acceleration voltage as 60-100keV. In this example, the dose was made into 1.5x1015 atoms/cm2, and 
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acceleration voltage was performed as 80keV(s). the element which belongs to 15 groups as an impurity 
element which gives n mold — typical — Lynn — although (P) or arsenic (As) is used — here — Lynn - 
- (P) was used. In this case, it becomes a mask to the impurity element with which conductive layers 
113-116 give n mold, and the high concentration impurity ranges 118-121 are formed in self align. In the 
high concentration impurity ranges 1 18-121, the impurity element which gives n mold by the density 
range of 1x1020 - 1x1021 atoms/cm3 is added. In addition, the 1st doping processing here is equivalent 
to the 1st doping process ( drawing 1 (D)) indicated in the gestalt of operation. 

[0075] Subsequently, 2nd etching processing is performed, without removing the mask which consists of 
a resist. In addition, what is necessary is just to use the gas chosen from fluorine compound system gas, 
such as chlorine compound system gas, such as CI2, BCI3, SiCi4, and CCI4, and CF4, SF6, NF3, and 02, 
or the mixed gas which makes these a principal component for the gas for etching used for the 1st 
etching processing or the 2nd etching processing. Here, it etched by using CF4, and CI2 and 02 for the 
gas for etching, setting each gas stream quantitative ratio to 25/25/10 (seem), supplying RF (13.56MHz) 
power of 500W to the electrode of a coil mold by the pressure of 1Pa, and generating the plasma. RF 
(13.56MHz) power of 20W is supplied also to a substrate side (sample stage), and a negative auto-bias 
electrical potential difference is impressed substantially. Etch rates [ as opposed to 124.62 nm/min and 
TaN in the etch rate to W in the 2nd etching processing ] are 20.67 nm/min, and the selection ratio of W 
to TaN is 6.05. Therefore, W film is etched alternatively. The taper angle of W became 70 degrees by this 
2nd etching processing. The 2nd conductive layer 122b-125b is formed by this 2nd etching processing. 
On the other hand, the 1st conductive layer 113a-116a is hardly etched, but forms the 1st conductive 
layer 122a~125a. In addition, the 2nd etching processing here is equivalent to the 3rd etching process 
( drawing 2 (A)) indicated in the gestalt of operation. Moreover, the width of face of the 2nd conductive 
layer of the direction of channel length here is equivalent to W2 shown in the gestalt of operation. 
[0076] Subsequently, 2nd doping processing is performed and the condition of drawing 7 (C) is acquired. 
Doping uses the 2nd conductive layer 1 22b-1 25b as a mask to an impurity element, and it dopes it so 
that an impurity element may be added by the semi-conductor layer of the taper section lower part of 
the 1st conductive layer. In this example, a dose 3.5x1012 and acceleration voltage 90keV performed 
plasma doping, using P (Lynn) as an impurity element. In this way, the low concentration impurity ranges 
126-129 which lap with the 1st conductive layer are formed in self align. The concentration of Lynn (P) 
added to these low concentration impurity ranges 126-129 is 1x1017 - 1x1018 atoms/cm3, and has the 
loose concentration gradient according to the thickness of the taper section of the 1 st conductive layer. 
In addition, in the semi-conductor layer which laps with the taper section of the 1st conductive layer, 
although high impurity concentration is low a little toward the edge of the taper section of the 1st 
conductive layer to the inside, it is almost comparable concentration. Moreover, an impurity element is 
added by the high concentration impurity ranges 118-121, and the high concentration impurity ranges 
130-133 are formed. In addition, the 2nd doping processing here is equivalent to the 2nd doping process 
( drawing 2 (B)) indicated in the gestalt of operation. 

[0077] Subsequently, 3rd etching processing is performed, without removing the mask which consists of 
a resist. In this 3rd etching processing, the taper section of the 1st conductive layer is etched partially, 
and it is carried out in order to reduce the field which laps with a semi-conductor layer. The 3rd etching 
processing uses CHF3 for etching gas, and is performed using a reactive-ion-etching method (the RIE 
method). At this example, 3rd etching processing was performed by the chamber pressure of 6.7Pa, RF 
power 800W, and CHF3 quantity-of-gas-flow 35sccm. Of the 3rd etching processing, the 1st conductive 
layer 138-141 is formed. ( Drawing 8 (A)) In addition, the 3rd etching processing here is equivalent to 
the 4th etching process ( drawing 2 (O) indicated in the gestalt of operation. Moreover, the width of 
face of the 1st conductive layer of the direction of channel length here is equivalent to W3 shown in the 
gestalt of operation. 

[0078] an insulator layer 117 is also etched into coincidence at the time of this 3rd etching processing - 
- having — a part of high concentration impurity ranges 130-133 — exposing — insulator layer 143a- 
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143c and 144 are formed. In addition, although the etching conditions which a part of high concentration 
impurity ranges 130-133 expose were used in this example, if the thickness and the etching conditions 
of an insulator layer are changed, an insulator layer can remain in a high concentration impurity range 
thinly. 

[0079] Of etching processing of the above 3rd, the impurity ranges (LDD field) 134a-137a wh.ch do not 
lap with the 1st conductive layer 138-141 are formed. In addition, impurity ranges (GOLD field) 134b- 
137b have lapped with the 1st conductive layer 138-141. 

[0080] Moreover, the electrode which the electrode formed by the 1st conductive layer 138 and 2nd 
conductive layer 122b turned into a gate electrode of the n channel mold TFT of the drive circuit 
formed at a next process, and was formed by the 1st conductive layer 139 and 2nd conductive layer 
123b turns into a gate electrode of the p channel mold TFT of the drive circuit formed at a next process. 
The electrode which similarly the electrode formed by the 1st conductive layer 140 and 2nd conductive 
layer 124b turned into a gate electrode of the n channel mold TFT of the pixel section formed at a next 
process, and was formed by the 1st conductive layer 141 and 2nd conductive layer 125b turns into one 
electrode of the retention volume of the pixel section formed at a next process. 
[0081] By doing in this way. this example can make small the difference of the high impurity 
concentration in the impurity ranges (GOLD field) 134b-1 37b which lap with the 1st conductive layer 
138-141, and the high impurity concentration in the impurity ranges (LDD field) 134a-137a which do not 
lap with the 1st conductive layer 138-141, and can raise a TFT property. 

[0082] Subsequently, after removing the mask which consists of a resist, the masks 145 and 146 which 
newly consist of a resist are formed, and 3rd doping processing is performed. The impurity ranges 147- 
152 where the impurity element which gives a conductivity type (p mold) with said one reverse 
conductivity type (n mold) to the semi-conductor layer used as the barrier layer of the p channel mold 
TFT by this 3rd doping processing was added are formed. ( Drawing 8 (B)) The 1st conductive layer 139 
and 141 is used as a mask to an impurity element, the impurity element which gives p mold is added, and 
an impurity range is formed in self align. In this example, impurity ranges 147-152 are formed by the ion 
doping method for having used diboron hexahydride (B-2 H6). In addition, in the case of this 3rd doping 
processing, the semi-conductor layer which forms the n channel mold TFT is covered with the masks 
145 and 146 which consist of a resist Although Lynn is added by concentration different, respectively 
by the 1st doping processing and the 2nd doping processing in impurity ranges 145 and 146, in order to 
function as the source field and drain field of the p channel mold TFT by carrying out doping processing 
so that the concentration of the impurity element which gives p mold also in which the field may serve 
as 2x1020 - 2x1021 atoms/cm3, a problem is not produced at all. In this example, since a part of semi- 
conductor layer used as the barrier layer of the p channel mold TFT was exposed by 3rd etching 
processing, it has the advantage which is easy to add an impurity element (boron). 
[0083] 1 time is sufficient as this 3rd doping processing, and multiple times are sufficient as it. For 
example, when performing two doping, the 1st doping conditions are set to acceleration voltage 5-40keV, 
147 and 150 can be formed, the 2nd doping conditions can be set to acceleration voltage 60-120keV, 
and the impregnation defect (defect by ion doping or the ion implantation) in the semi-conductor film 
can be suppressed by forming 148, 149, 151, and 152 to the minimum. Furthermore, if it dopes by 
multiple times in this way, the amount of installation of a boron element can be changed to a source 
field and the drain field 147, and the LDD fields 148 and 149. respectively, and the degree of freedom of 
a design will improve. 

[0084] An impurity range is formed in each semi-conductor layer at the process to the above. 
[0085] Subsequently, the masks 145 and 146 which consist of a resist are removed, and the 1st 
interlayer insulation film 153 is formed. It forms by the insulator layer which sets thickness to 100- 
200nm, and contains silicon, using a plasma-CVD method or a spatter as this 1st interlayer insulation 
film 153. In this example, the oxidation silicon nitride film of 150nm of thickness was formed by the 
plasma-CVD method. Of course, the 1st interlayer insulation film 153 is not limited to an oxidation 
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silicon nitride film, and may use the insulator layer containing other silicon as a monolayer or a laminated 
structure. 

[0086] Subsequently, as shown in drawing 8 (C), the process which carries out activation of the impurity 
element added by each semi-conductor layer is performed. This activation process is performed by the 
heat annealing method for using a furnace annealing furnace. As a heat annealing method, the oxygen 
density performed 1 ppm or less of activation by 550 degrees C and heat treatment of 4 hours at this 
example that what is necessary is just to perform 400-700 degrees C at 500-550 degrees C typically in 
nitrogen-gas-atmosphere mind 0.1 ppm or less preferably. In addition, the laser annealing method or the 
rapid thermal annealing method (RTA law) other than the heat annealing method is applicable. 
[0087] In addition, in this example, gettering is carried out to the impurity range (130, 132, 147, 150) 
where the nickel used as a catalyst at the above-mentioned activation and coincidence on the occasion 
of crystallization includes high-concentration Lynn, and the nickel concentration in the semi-conductor 
layer which mainly serves as a channel formation field is reduced. Thus, an OFF state current value falls, 
high electric field effect mobility is obtained from crystallinity being good, and TFT which has the 
produced channel formation field can attain a good property. 

[0088] Moreover, activation may be performed before forming the 1 st interlayer insulation film. However, 
when the used wiring material is weak with heat, it is desirable to perform activation, after forming an 
interlayer insulation film (the insulator layer which uses silicon as a principal component, for example, a 
silicon nitride film), in order to protect wiring etc. like this example. 

[0089] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours is performed at 300-550 degrees C, and the process which hydrogenates a semi-conductor 
layer is performed. In this example, 410 degrees C and heat treatment of 1 hour were performed for 
hydrogen in about 3% of nitrogen-gas-atmosphere mind to include. This process is a process which 
carries out termination of the dangling bond of a semi-conductor layer by the hydrogen contained in an 
interlayer insulation film. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited 
by the plasma is used) may be performed. 

[0090] Moreover, when using the laser annealing method as activation, after performing the above- 
mentioned hydrogenation, it is desirable to irradiate laser light, such as an excimer laser and an YAG 
laser. 

[0091] Subsequently, the 2nd interlayer insulation film 154 which consists of an organic insulating 
material ingredient is formed on the 1st interlayer insulation film 153. In this example, the acrylic resin 
film of 1.6 micrometers of thickness was formed. Subsequently, patterning for forming the contact hole 
which arrives at each impurity ranges 130, 132, 147, and 150 is performed. 

[0092] And in the drive circuit 205, the electrodes 155-158 electrically connected with an impurity range 
130 or an impurity range 147, respectively are formed. In addition, these electrodes carry out patterning 
of the cascade screen of Ti film of 50nm of thickness, and the alloy film (alloy film of aluminum and Ti) 
of 500nm of thickness, and form it. 

[0093] Moreover, in the pixel section 206, the connection electrode 160 which touches an impurity range 
132, or the source electrode 159 is formed, and the connection electrode 161 which touches an impurity 
range 150 is formed. 

[0094] Subsequently, the pixel electrode 162 is formed by forming and carrying out patterning of the 
transparence electric conduction film by the thickness of 80-1 20nm on it. ( Drawing 9 ) It is the 
ingredient with which the indium oxide zinc-oxide alloy (In203-ZnO) and the zinc oxide (ZnO) also fitted 
the transparence electric conduction film, and in order to raise the permeability and conductivity of the 
light further, the zinc oxide (ZnO:Ga) which added the gallium (Ga) can be used suitably. 
[0095] Moreover, by forming the pixel electrode 162 in piles in contact with the connection electrode 
160, the drain field of Pixel TFT and electric connection are formed, while forms retention volume 
further, and the semi-conductor layer (impurity range 150) which functions as an electrode, and electric 
connection are formed. 
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[0096] In addition, although the example which used the transparence electric conduction film was 
shown as a pixel electrode, if a pixel electrode is formed using the conductive ingredient which has 
reflexibility, the display of a reflective mold is producible here. In that case, a pixel electrode can be 
formed in coincidence at the process which produces an electrode, and it is desirable as an ingredient of 
the pixel electrode to use the ingredient which was excellent in reflexibility, such as film which uses 
aluminum or Ag as a principal component, or those cascade screens. 

[0097] The pixel section 206 which has the drive circuit 205 which has the n channel mold TFT201 and 
the p channel mold TFT202 as mentioned above, and a pixel TFT203 and retention volume 204 can be 
formed on the same substrate. In this specification, such a substrate is called a active-matrix substrate 
for convenience. 

[0098] The n channel mold TFT201 of the drive circuit 205 has the high concentration impurity range 
130 which functions as low concentration impurity range 134b (GOLD field) which laps with the channel 
formation field 163 and the 1st conductive layer 138 which constitutes some gate electrodes, low 
concentration impurity range 134a (LDD field) formed in the outside of a gate electrode, a source field, 
or a drain field. It has the impurity range 147 which functions on the p channel mold TFT202 as the 
channel formation field 164, the impurity range 149 which laps with the 1st conductive layer 139 which 
constitutes some gate electrodes, the impurity range 148 formed in the outside of a gate electrode, a 
source field, or a drain field. 

[0099] In the pixel TFT203 of the pixel section 206, it has the high concentration impurity range 132 
which functions as low concentration impurity range 136b (GOLD field) which laps with the channel 
formation field 165 and the 1st conductive layer 140 which forms a gate electrode, low concentration 
impurity range 136a (LDD field) formed in the outside of a gate electrode, a source field, or a drain field. 
Moreover, the impurity element which gives p mold, respectively is added by the semi-conductor layers 
150-152 which function as one electrode of retention volume 204. retention volume 204 — an insulator 
layer 144 — a dielectric — carrying out — electrodes 125 and 141 and semi-conductor layer 150- it 
forms by 152 and 166. 

[0100] [Example 2] this example explains below the process which produces an active matrix liquid 
crystal display from the active-matrix substrate produced in the example 1. Drawing 10 is used for 
explanation. 

[0101] First, after obtaining the active-matrix substrate of the condition of drawing 9 according to an 
example 1, the orientation film 167 is formed on the active-matrix substrate of drawing 9 , and rubbing 
processing is performed. In addition, in this example, before forming the orientation film 167, the spacer 
of the shape of a column for holding substrate spacing was formed in the desired location by carrying 
out patterning of the organic resin film, such as acrylic resin film. Moreover, it may replace with a 
column-like spacer and a spherical spacer may be sprinkled all over a substrate. 
[0102] Subsequently, the opposite substrate 168 is prepared. The color filter with which the coloring 
layer 174 and the protection-from-light layer 175 have been arranged corresponding to each pixel is 
prepared in this opposite substrate. Moreover, the protection-from-light layer 177 was formed also in 
the part of a drive circuit. The wrap flattening film 1 76 was formed for this color filter and the 
protection-from-light layer 177. Subsequently, on the flattening film 176, the counterelectrode 169 
which consists of transparence electric conduction film was formed in the pixel section, the orientation 
film 170 was formed all over the opposite substrate, and rubbing processing was performed. 
[0103] And the pixel section, the active-matrix substrate with which the drive circuit was formed, and 
an opposite substrate are stuck by the sealant 171. The filler is mixed in the sealant 171 and two 
substrates are stuck on it with uniform spacing by this filler and pillar-shaped spacer. Then, the liquid 
crystal ingredient 173 is poured in among both substrates, and it closes completely with encapsulant 
(not shown). What is necessary is just to use a well-known liquid crystal ingredient for the liquid crystal 
ingredient 173. Thus, the active matrix liquid crystal display shown in drawing 10 is completed. And if 
there is need, a active-matrix substrate or an opposite substrate will be divided in a desired 
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configuration. Furthermore, the polarizing plate etc. was suitably prepared using the well-known 
technique. And FPC was stuck using the well-known technique. 

[0104] In this way, the configuration of the obtained liquid crystal display panel is explained using the 
plan of drawing 1 1 . In addition, the same sign was used for drawing 10 and a corresponding part 
[0105] The active-matrix substrate with which the wiring 208 to which the plan shown by drawing 1 1 (A) 
connects even the input section of each circuit with the pixel section, a drive circuit, the external input 
terminal 207 that sticks FPC (flexible printed wiring board: Flexible Printed Circuit), and an external input 
terminal was formed, and the opposite substrate 168 with which the color filter etc. was prepared are 
stuck through a sealant 171. 

[0106] Protection-from-light layer 177a is prepared in an opposite substrate side so that it may lap with 
gate wiring side drive circuit 205a, and protection-from-light layer 177b is formed in the opposite 
substrate side so that it may lap with source wiring side drive circuit 205b. Moreover, as for the color 
filter 209 prepared in the opposite substrate side on the pixel section 206, the protection-from-light 
layer and the coloring layer of each color of red (R), green (G), and blue (B) are prepared corresponding 
to each pixel. Although color display is formed by three colors of a red (R) coloring layer, a green (G) 
coloring layer, and a blue (B) coloring layer in case it actually displays, let the arrays of the coloring 
layer of each [ these ] color be arbitrary things. 

[0107] Here, a color filter may be formed in a active— matrix substrate in case it is not limited especially 
although the color filter 209 is formed in the opposite substrate in order to attain colorization, but a 
active-matrix substrate is produced. 

[0108] Moreover, the protection-from-light layer is prepared between the pixels which adjoin each other 
in a color filter, and parts other than a viewing area are shaded. Moreover, although the drive circuit is 
established for the protection-from-light layers 177a and 177b also in the wrap field, in case a wrap field 
incorporates a liquid crystal display for a drive circuit as a display of electronic equipment behind here, 
it is good also as a configuration which does not prepare especially a protection-from-light layer with 
covering for a wrap reason' Moreover, in case a active-matrix substrate is produced, a protection-from- 
light layer may be formed in a active-matrix substrate. 

[0109] Moreover, without preparing the above-mentioned protection-from-light layer; between an 
opposite substrate and a counterelectrode, it may arrange suitably so that it may shade in the laminating 
which piled up the two or more layers coloring layer which constitutes a color filter, and the parts (gap 
of each pixel electrode) and drive circuits other than a viewing area may be shaded. 
[0110] Moreover, FPC which consists of a base film 210 and wiring 21 1 is stuck on an external input 
terminal with anisotropy conductive resin 212. Furthermore, the mechanical strength is raised by the 
back up plate. 

[01 1 1] Drawing 1 1 (B) shows the sectional view to the A-A' line of the external input terminal 207 
shown by drawing 11 (A). Since the outer diameter of the conductive particle 214 is smaller than the 
pitch of wiring 215, wiring by the side of FPC which corresponds without connecting with wiring which 
adjoins if the amount distributed in adhesives 212 is made suitable too hastily, and electric connection 
can be formed. 

[0112] The liquid crystal display panel produced as mentioned above can be used as a display of various 
electronic equipment. 

[0113] [Example 3] this example explains the production approach of a active-matrix substrate which is 
different in an example 1 using drawing 1 2 -15 and drawing 17 . Although the display of a transparency 
mold was formed in the example 1, in this example, the display of a reflective mold is formed and it is 
characterized by reducing the number of masks rather than an example 1. 

[0114] First, the substrate 400 which consists of glass, such as barium borosilicate glass represented 
with this example by #7059 glass of Corning, Inc., #1737 glass, etc. or alumino borosilicate glass, is used. 
In addition, as a substrate 400, the thing in which the insulator layer was formed on the front face of a 
quartz substrate, a silicon substrate, a metal substrate, or a stainless steel substrate may be used. 
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Moreover, the plastic plate which the thermal resistance which can bear the processing temperature of 
this example has may be used. 

[0115] Subsequently, the substrate film 401 which consists of insulator layers, such as silicon oxide film, 
a silicon nitride film, or an oxidation silicon nitride film, is formed on a substrate 400. Although two-layer 
structure is used as substrate film 401 in this example, the structure which carried out the laminating 
the monolayer of said insulator layer or more than two-layer may be used. 10-200nm (preferably 50- 
100nm) formation of the oxidation silicon nitride film formed considering SiH4, NH3, and N20 as reactant 
gas, using plasma-CVD method as eye much more 401 of substrate film 401 a is carried out In this 
example, oxidation silicon nitride film of 50nm of thickness 401a (presentation ratio Si= 32%, 0= 27%, N= 
24%, H= 17%) was formed. Subsequently, laminating formation of the oxidation silicon nitride film 401b 
formed considering SiH4 and N20 as reactant gas is carried out at the thickness of 50-2O0nm 
(preferably 100-150nm), using a plasma-CVD method as [ of the substrate film 401 ] a NI layer. In this 
example, oxidation silicon nitride film of 100nm of thickness 401b (presentation ratio Si= 32%, 0= 59%, N= 
7%, H= 2%) was formed. 

[0116] Subsequently, the semi-conductor layers 402-406 are formed on the substrate film. Patterning of 
the crystalline substance semi-conductor film obtained by performing well-known crystallization 
processings (the heat crystallizing method using the catalyst of the laser crystallizing method, the heat 
crystallizing method, or nickel etc.) is carried out to a desired configuration, and the semi-conductor 
layers 402-406 form it, after forming the semi-conductor film which has amorphous structure with well- 
known means (LPCVD a spatter, law or a plasma-CVD method, etc.). The thickness of these semi- 
conductor layers 402-406 is formed by the thickness of 25-80nm (preferably 30-60nm). Although there 
is no limitation in the ingredient of the crystalline substance semi-conductor film, it is good to form with 
silicon or a silicon germanium (SiGe) alloy preferably. After forming the 55nm amorphous silicon film 
using a plasma-CVD method, the solution containing nickel was made to hold on the amorphous silicon 
film in this example. After performing dehydrogenation (500 degrees C, 1 hour) on this amorphous silicon 
film, heat crystallization (550 degrees C, 4 hours) was performed, laser annealing processing for 
improving crystallization further was performed, and the crystalline substance silicon film was formed. 
And the semi-conductor layers 402-406 were formed by patterning [ film / this / crystalline substance 
silicon ] processing using the photolithography method. 

[0117] Moreover, after forming the semi-conductor layers 402-406, in order to control the threshold of 
TFT, a minute amount impurity element (boron or Lynn) may be doped. 

[0118] Moreover, when producing the crystalline substance semi-conductor film by the laser 
crystallizing method, the excimer laser of a pulse oscillation moid or a continuation luminescence mold, 
and an YAG laser and YV04 laser can be used. When using such laser, it is good to use the approach of 
condensing to a line the laser light emitted from the laser oscillation machine by optical system, and 
irradiating the semi-conductor film. Although an operation person makes **** selection, the conditions 
of crystallization are made into the pulse oscillation frequency of 30Hz when using an excimer laser, and 
make a laser energy consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). Moreover, it is good 
to consider as the pulse oscillation frequency of 1 -10kHz using the 2nd higher harmonic, in using an 
YAG laser, and to make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 
mJ/cm2). and width of face of 100-1000 micrometers, for example, the laser light which condensed to 
the line by 400 micrometers, — the whole substrate surface — crossing — irradiating — the line at this 
time — what is necessary is just to perform the rate of superposition of laser light (rate of overlap) as 
80 - 98% 

[0119] Subsequently, wrap gate dielectric film 407 is formed for the semi-conductor layers 402-406. 
Gate dielectric film 407 is formed using a plasma-CVD method or a spatter by the insulator layer which 
sets thickness to 40-1 50nm, and contains silicon. At this example, it formed by the thickness of 1 10nm 
by the plasma-CVD method the oxidation silicon nitride film (presentation ratio Si= 32%, D= 59%, N= 7%, 
H= 2%). Of course, gate dielectric film is not limited to an oxidation silicon nitride film, and may use the 
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insulator layer containing other silicon as a monolayer or a laminated structure. 
[0120] Moreover, when using the silicon oxide film, TEOS (Tetraethyl Orthosilicate) and 02 can be 
mixed by the plasrria-CVD method, and it can consider as the reaction pressure of 40Pa, and the 
substrate temperature of 300-400 degrees C, it can be made to be able to discharge by 2 0.5-0.8W 
[/cm ] RF (13.56MHz) power flux density, and can form. Thus, the silicon oxide film produced can 
acquire a property good as gate dielectric film by 400-500-degree C heat annealing after that. 
[0121] Subsequently, as shown in drawing 12 (A), laminating formation of the 1st electric conduction film 
408 of 20-1 OOnm of thickness and the 2nd electric conduction film 409 of 100-400nm of thickness is 
carried out on gate dielectric film 407. In this example, laminating formation of the 2nd electric 
conduction film 409 which consists of the 1st electric conduction film 408 which consists of TaN film of 
30nm of thickness, and W film of 370nm of thickness was carried out. The TaN film was formed by the 
spatter and carried out the spatter within the ambient atmosphere containing nitrogen using the target 
of Ta. Moreover, W film was formed by the spatter which used the target of W. In addition, it can also 
form with the heat CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate 
electrode, it is necessary to attain low resistance-ization, and as for the resistivity of W film, it is 
desirable to make it 20 or less microomegacm. In W film, although W film can attain low resistivity- 
ization by enlarging crystal grain, when there are many impurity elements, such as oxygen, crystallization 
is checked and forms it into high resistance. Therefore, in this example, it is the spatter which used the 
target of W (99.9999% of purity, 99.99% of purity) of a high grade, and resistivity 9 - 20microomegacm 
were able to be realized by considering enough and forming W film so that there may be no mixing of the 
impurity out of a gaseous phase further at the time of membrane formation. 

[0122] In addition, in this example, although TaN and the 2nd electric conduction film 409 were set to W 
for the 1st electric conduction film 408, it is not limited especially but the element with which all were 
chosen from Ta, W, Ti, Mo, aluminum, Cu, Cr, and Nd, or said element may be formed with the alloy 
ingredient or compound ingredient used as a principal component. Moreover, the semi-conductor film 
represented by the polycrystalline silicon film which doped impurity elements, such as Lynn, may be 
used. Moreover, an AgPdCu alloy may be used. Moreover, form the 1st electric conduction film by the 
tantalum (Ta) film, and use the 2nd electric conduction film as W film, and it is combined. Form the 1st 
electric conduction film by the titanium nitride (TiN) film, and use the 2nd electric conduction film as W 
film, and it is combined. It is good also as a combination which forms the 1st electric conduction film by 
the tantalum nitride (TaN) film, and uses the 2nd electric conduction film as aluminum film and which 
combines, forms the 1st electric conduction film by the tantalum nitride (TaN) film, and uses the 2nd 
electric conduction film as Cu fiim. 

[0123] Next, 1st etching processing for forming the masks 410-41 5 which consist of a resist using the 
photolithography method, and forming an electrode and wiring is performed. The 1st etching processing 
performs on the 1st and 2nd etching conditions. In this example, it etched by using CF4, and CI2 and 02 
for the gas for etching, setting each gas stream quantitative ratio to 25/25/10 (seem), using the ICP 
(Inductively Coupled Plasma: inductive-coupling mold plasma) etching method as 1st etching condition, 
supplying RF (13.56MHz) power of 500W to the electrode of a coil mold by the pressure of 1Pa, and 
generating the plasma. Here, the dry etching system (Model E645-**ICP) which used ICP by Matsushita 
Electric Industrial Co., Ltd. was used. RF (13.56MHz) power of 150W is supplied also to a substrate side 
(sample stage), and a negative auto-bias electrical potential difference is impressed substantially. W film 
is etched according to this 1st etching condition, and the edge of the 2nd conductive layer is made into 
a taper configuration. Moreover, the plan in the pixel section using the optical microscope immediately 
after etching on this 1st etching condition was shown in drawing 17 (A). 

[0124] Then, it changed into the 2nd etching condition, without removing the masks 410-415 which 
consist of a resist, CF4 and CI2 were used for the gas for etching, each gas stream quantitative ratio 
was made into 30/30 (seem), RF (13.56MHz) power of 500W was supplied to the electrode of a coil mold 
by the pressure of 1Pa, the plasma was generated, and etching for about 30 seconds was performed. RF 
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(13.56MHz) power of 20W is supplied also to a substrate side (sample stage), and a negative auto-bias 
electrical potential difference is impressed substantially. On the 2nd etching condition which mixed CF4 
and CI2, W film and the TaN film are etched to the same extent. In addition, in order to etch without 
leaving residue on gate dielectric film, it is good to make etching time increase at about 10 - 20% of a 
rate. 

[0125] In etching processing of the above 1st, the edge of the 1st conductive layer and the 2nd 
conductive layer serves as a taper configuration according to the effectiveness of the bias voltage 
impressed to a substrate side by having been suitable in the configuration of the mask which consists of 
a resist. The include angle of this taper section becomes 15 degrees - 45 degrees. In this way, the 
conductive layers 417-422 (the 1st conductive layers 417a-422a and 2nd conductive layer 417b-422b) 
of the 1st configuration which consists of the 1st conductive layer and 2nd conductive layer by 1st 
etching processing are formed. 416 is gate dielectric film and the field which about 20-50nm of fields 
which are not covered by the conductive layers 417-422 of the 1st configuration was etched, and 
became thin is formed. Moreover, the plan in the pixel section using the optical microscope immediately 
after etching on this 2nd etching condition was shown in drawing 17 (B). 

[0126] And 1st doping processing is performed without removing the mask which consists of a resist, 
and the impurity element which gives n mold to a semi-conductor layer is added. ( Drawing 12 (B)) What 
is necessary is just to perform doping processing with the ion doping method or ion-implantation. The 
conditions of the ion doping method make a dose 1x1013 - 5x1015 atoms/cm2, and perform 
acceleration voltage as 60-100keV. In this example, the dose was made into 1.5x1015 atoms/cm2, and 
acceleration voltage was performed as 80keV(s). the element which belongs to 1 5 groups as an impurity 
element which gives n mold — typical — Lynn — although (P) or arsenic (As) is used — here — Lynn - 
- (P) was used. In this case, it becomes a mask to the impurity element with which conductive layers 
417-421 give n mold, and the high concentration impurity ranges 423-427 are formed in self align. In the 
high concentration impurity ranges 423-427, the impurity element which gives n mold by the density 
range of 1x1020 - 1x1021 atoms/cm3 is added. 

[0127] Subsequently, 2nd etching processing is performed, without removing the mask which consists of 
a resist. Here, CF4, and CI2 and 02 are used for etching gas, and W film is etched alternatively. At this 
time, the 1st conductive layer 428b-433b is formed by 2nd etching processing. On the other hand, the 
2nd conductive layer 417a-422a is hardly etched, but forms the 2nd conductive layer 428a-433a. 
Subsequently, 2nd doping processing is performed and the condition of drawing 12 (C) is acquired. 
Doping uses the 2nd conductive layer 417a-422a as a mask to an impurity element, and it dopes it so 
that an impurity element may be added by the semi-conductor layer of the taper section lower part of 
the 1st conductive layer. In this way, the impurity ranges 434-438 which lap with the 1st conductive 
layer are formed. The concentration of Lynn (P) added to this impurity range has the loose 
concentration gradient according to the thickness of the taper section of the 1st conductive layer. In 
addition, in the semi-conductor layer which laps with the taper section of the 1st conductive layer, 
although high impurity concentration is low a little toward the edge of the taper section of the 1st 
conductive layer to the inside, it is almost comparable concentration. Moreover, an impurity element is 
added by impurity ranges 423-427, and impurity ranges 439-443 are formed. 

[0128] Subsequently, 3rd etching processing is performed, without removing the mask which consists of 
a resist. ( Drawing 13 (A)) In this 3rd etching processing, the taper section of the 1st conductive layer is 
etched partially, and it is carried out in order to reduce the field which laps with a semi-conductor layer. 
The 3rd etching processing uses CHF3 for etching gas, and is performed using a reactive-ion-etching 
method (the RIE method). Of the 3rd etching processing, the 1st conductive layer 444-449 is formed. At 
this time, an insulator layer 416 is also etched into coincidence and insulator layer 450 a-d and 451 are 
formed. 

[0129] Of etching processing of the above 3rd, the impurity ranges (LDD field) 434a-438a which do not 
lap with the 1st conductive layer 444-448 are formed. In addition, impurity ranges (GOLD field) 434b- 
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438b have lapped with the 1st conductive layer 444-448. 

[0130] By doing in this way, this example can make small the difference of the high impurity 
concentration in the impurity ranges (GOLD field) 434b-438b which lap with the 1st conductive layer 
444-443 anc j t h e hjgh impurity concentration in the impurity ranges (LDD field) 434a-438a which do not 
lap with the 1st conductive layer 444-448, and can raise dependability. 

[0131] Subsequently, after removing the mask which consists of a resist, the masks 452-454 which 
newly consist of a resist are formed, and 3rd doping processing is performed. The impurity ranges 455- 
460 where the impurity element which gives a conductivity type (p mold) with said one reverse 
conductivity type (n mold) to the semi-conductor layer used as the barrier layer of the p channel mold 
TFT by this 3rd doping processing was added are formed. The 1st conductive layer 445 and 448 is used 
as a mask to an impurity element, the impurity element which gives p mold is added, and an impurity 
range is formed in self align. In this example, impurity ranges 455-460 are formed by the ion doping 
method for having used diboron hexahydride (B-2 H6). ( Drawing 13 (B)) In the case of this 3rd doping 
processing, the semi-conductor layer which forms the n channel mold TFT is covered with the masks 
452-454 which consist of a resist. Although Lynn is added by concentration different, respectively by 
the 1 st doping processing and the 2nd doping processing in impurity ranges 455-460, in order to 
function as the source field and drain field of the p channel mold TFT, a problem is not produced at all 
by carrying out doping processing of the concentration of the impurity element which gives p mold also 
in which the field so that it may become 2x1020 - 2x1021 atoms/cm3. In this example, since it is 
exposed of a part of semi-conductor layer used as the barrier layer of the p channel mold TFT, it has 
the advantage which is easy to add an impurity element (boron). 

[0132] An impurity range is formed in each semi-conductor layer at the process to the above. 
[0133] Subsequently, the masks 452-454 which consist of a resist are removed, and the 1st interlayer 
insulation film 461 is formed. It forms by the insulator layer which sets thickness to 100-200nm, and 
contains silicon, using a plasma-CVD method or a spatter as this 1 st interlayer insulation film 461. In 
this example, the oxidation silicon nitride film of 150nm of thickness was formed by the plasma-CVD 
method. Of course, the 1st interlayer insulation film 461 is not limited to an oxidation silicon nitride film, 
and may use the insulator layer containing other silicon as a monolayer or a laminated structure. 
[0134] Subsequently, as shown in drawing 13 (C), the process which carries out activation of the 
impurity element added by each semi-conductor layer is performed. This activation process is 
performed by the heat annealing method for using a furnace annealing furnace. As a heat annealing 
method, the oxygen density performed 1 ppm or less of activation by 550 degrees C and heat treatment 
of 4 hours at this example that what is necessary is just to perform 400-700 degrees C at 500-550 
degrees C typically in nitrogen-gas-atmosphere mind 0.1 ppm or less preferably. In addition, the laser 
annealing method or the rapid thermal annealing method (RTA law) other than the heat annealing 
method is applicable. 

[0135] In addition, in this example, gettering is carried out to the impurity ranges 439, 441, 442, 455, and 
458 where the nickel used as a catalyst at the above-mentioned activation and coincidence on the 
occasion of crystallization includes high-concentration Lynn, and the nickel concentration in the semi- 
conductor layer which mainly serves as a channel formation field is reduced. Thus, an OFF state current 
value falls, high electric field effect mobility is obtained from crystallinity being good, and TFT which has 
the produced channel formation field can attain a good property. 

[0136] Moreover, activation may be performed before forming the 1st interlayer insulation film. However, 
when the used wiring material is weak with heat, it is desirable to perform activation, after forming an 
interlayer insulation film (the insulator layer which uses silicon as a principal component, for example, a 
silicon nitride film), in order to protect wiring etc. like this example. 

[0137] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours is performed at 300-550 degrees C, and the process which hydrogenates a semi-conductor 
layer is performed. In this example, 410 degrees C and heat treatment of 1 hour were performed for 
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hydrogen in about 3% of nitrogen-gas-atmosphere mind to include. This process is a process which 
carries out termination of the dangling bond of a semi-conductor layer by the hydrogen contained in an 
interlayer insulation film. As other means of hydrogenation, plasma hydrogenation (the hydrogen excited 
by the plasma is used) may be performed. 

[0138] Moreover, when using the laser annealing method as activation, after performing the above- 
mentioned hydrogenation, it is desirable to irradiate laser light, such as an excimer laser and an YAG 
laser. 

[0139] Subsequently, the 2nd interlayer insulation film 462 which consists of an inorganic insulator layer 
ingredient or an organic insulating material ingredient is formed on the 1st interlayer insulation film 461. 
In this example, although the acrylic resin film of 1.6 micrometers of thickness was formed, viscosity 
used preferably that by which unevenness is formed in a front face ten to 1000 cp using the thing of 40 
- 200cp. 

[0140] In this example, in order to prevent specular reflection, unevenness was formed in the front face 
of a pixel electrode by forming the 2nd interlayer insulation film with which unevenness is formed in a 
front face. Moreover, heights may be formed in the field of the lower part of a pixel electrode, in order to 
give irregularity to the front face of a pixel electrode and to plan light-scattering nature. In that case, 
since the same photo mask as formation of TFT can perform, formation of heights can be formed 
without the increment in a routing counter. In addition, what is necessary is just to prepare these 
heights suitably on wiring and the substrate of pixel section fields other than the TFT section. In this 
way, along with the unevenness formed in the front face of a wrap insulator layer, unevenness is formed 
in the front face of a pixel electrode in heights. 

[0141] Moreover, the film in which a front face carries out flattening as the 2nd interlayer insulation film 
462 may be used. In that case, after forming a pixel electrode, it is desirable by adding processes, such 
as the well-known sandblasting method and the etching method, making a front face irregularity-ize, 
preventing specular reflection, and scattering the reflected light to make a whiteness degree increase. 
[0142] And in the drive circuit 506, the wiring 463-467 electrically connected with each impurity range, 
respectively is formed. In addition, patterning of the cascade screen of Ti film of 50nm of thickness and 
the alloy film (alloy film of aluminum and Ti) of 500nm of thickness is carried out, and these wiring forms 
it. 

[0143] Moreover, in the pixel section 507, the pixel electrode 470, the gate wiring 469, and the 
connection electrode 468 are formed. ( Drawing 14 ) The connection with as electric source wiring 
(laminating of 443b and 449) as Pixel TFT is formed with this connection electrode 468. Moreover, the 
connection with the as electric gate wiring 469 as the gate electrode of Pixel TFT is formed. Moreover, 
the connection with the as electric pixel electrode 470 as the semi-conductor layer 458 which the drain 
field 442 of Pixel TFT and electric connection are formed, and while forms retention volume further, and 
functions as an electrode is formed. Moreover, it is desirable to use the ingredient which was excellent 
in reflexibility, such as film which uses aluminum or Ag as a principal component, or those cascade 
screens, as a pixel electrode 470. 

[0144] The pixel section 507 which has the CMOS circuit which consists of an n channel mold TFT501 
and a p channel mold TFT502 as mentioned above and the drive circuit 506 which has the n channel 
mold TFT503, and a pixel TFT504 and retention volume 505 can be formed on the same substrate. In 
this way, a active-matrix substrate is completed. 

[0145] The n channel mold TFT501 of the drive circuit 506 has the high concentration impurity range 
439 which functions as low concentration impurity range 434b (GOLD field) which laps with the channel 
formation field 471 and the 1st conductive layer 444 which constitutes some gate electrodes, low 
concentration impurity range 434a (LDD field) formed in the outside of a gate electrode, a source field, 
or a drain field. It has the high concentration impurity range 455 which functions on the p channel mold 
TFT502 which connects with this n channel mold TFT501 and electrode 466, and forms a CMOS circuit 
as the channel formation field 472, the impurity range 457 which laps with a gate electrode, the impurity 
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range 456 formed in the outside of a gate electrode, a source field, or a drain field. Moreover, it has the 
high concentration impurity range 441 which functions on the n channel mold TFT503 as low 
concentration impurity range 436b (GOLD field) which laps with the channel formation field 473 and the 
1st conductive layer 446 which constitutes some gate electrodes, low concentration impurity range 436a 
(LDD field) formed in the outside of a gate electrode, a source field, or a drain field. 
[0146] In the pixel TFT504 of the pixel section, it has the high concentration impurity range 443 which 
functions as low concentration impurity range 437b (GOLD field) which laps with the channel formation 
field 474 and the 1st conductive layer 447 which constitutes some gate electrodes, low concentration 
impurity range 437a (LDD field) formed in the outside of a gate electrode, a source field, or a drain field. 
Moreover, the impurity element which gives p mold, respectively is added by the semi-conductor layers 
458-460 which function as one electrode of retention volume 505. Retention volume 505 is formed by 
using an insulator layer 451 as a dielectric in an electrode (laminating of 448 and 432b), and the semi- 
conductor layers 458-460. 

[0147] Moreover, without using a black matrix, the pixel structure of this example carries out 
arrangement formation of the edge of a pixel electrode so that the clearance between pixel inter- 
electrode may be shaded, and it may lap with source wiring. 

[0148] The plan of the pixel section of the active-matrix substrate produced by this example is shown in 
drawing 1 5 . In addition, the same sign is used for the part corresponding to drawing 1 2 - drawing 14 . 
Chain-line A-A' in drawing 14 supports the sectional view cut by chain-line A-A' in drawing 15 . 
Moreover, chain-line B-B' in drawing 14 supports the sectional view cut by chain-line B-B' in drawing 
15 . 

[0149] Moreover, if the process shown by this example is followed, the number of photo masks required 
for production of a active-matrix substrate can be made into five sheets. Consequently, a process can 
be shortened and it can contribute to reduction of a manufacturing cost, and improvement in the yield. 
[0150] [Example 4] this example explains below the process which produces a reflective mold liquid 
crystal display from the active-matrix substrate produced in the example 3. Drawing 16 is used for 
explanation. 

[0151] First, after obtaining the active-matrix substrate of the condition of drawing 1 4 according to an 
example 3, on the active-matrix substrate of drawing 14 , the orientation film 471 is formed on the pixel 
electrode 470 at least, and rubbing processing is performed. In addition, in this example, before forming 
the orientation film 471, the spacer (not shown) of the shape of a column for holding substrate spacing 
was formed in the desired location by carrying out patterning of the organic resin film, such as acrylic 
resin film. Moreover, it may replace with a column-like spacer and a spherical spacer may be sprinkled 
all over a substrate. 

[0152] Subsequently, the opposite substrate 471 is prepared. Subsequently, the coloring layers 472 and 
473 and the flattening film 474 are formed on the opposite substrate 471. The protection-from-light 
section is formed for the red coloring layer 472 and the blue coloring layer 473 in piles. Moreover, the 
protection-from-light section may be formed for a part of red coloring layer and green coloring layer in 
piles. 

[0153] The substrate shown in an example 3 is used in this example. Therefore, it is necessary to shade 
the gate wiring 469, the gap of the pixel electrode 470, the gate wiring 469 and the gap of the 
connection electrode 468, and the gap of the connection electrode 468 and the pixel electrode 470 at 
least in drawing 15 which shows the plan of the pixel section of an example 3. In this example, each 
coloring layer is arranged so that the protection-from-light section which consists of a laminating of a 
coloring layer may lap with those locations that should shade, and the opposite substrate was stuck. 
[0154] Thus, reduction of a routing counter was enabled by shading the clearance between each pixel in 
the protection-fromHight section which consists of a laminating of a coloring layer, without forming 
protection-from-light layers, such as a black mask. 

[0155] Subsequently, on the flattening film 474, the counterelectrode 475 which consists of 
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transparence electric conduction film was formed in the pixel section at least, the orientation film 476 
was formed all over the opposite substrate, and rubbing processing was performed. 
[0156] And the pixel section, the active-matrix substrate with which the drive circuit was formed, and 
an opposite substrate are stuck by the sealant 477. The filler is mixed in the sealant 477 and two 
substrates are stuck on it with uniform spacing by this filler and pillar-shaped spacer. Then, the liquid 
crystal ingredient 478 is poured in among both substrates, and it closes completely with encapsulant 
(not shown). What is necessary is just to use a well-known liquid crystal, ingredient for the liquid crystal 
ingredient 478. In addition, since this example is a reflective mold, substrate spacing serves as one half 
extent from an example 1. Thus, the reflective mold liquid crystal display shown in drawing 16 is 
completed. And if there is need, a active-matrix substrate or an opposite substrate will be divided in a 
desired configuration. Furthermore, the polarizing plate (not shown) was stuck only on the opposite 
substrate. And FPC was stuck using the well-known technique. 

[0157] The liquid crystal display panel produced as mentioned above can be used as a display of various 
electronic equipment. 

[01 58] [Example 5] this example explains the example which produced EL (electroluminescence) display 
using this invention. In addition, drawing 18 is the sectional view of EL display of this invention. 
[01 59] In drawing 18 . the switching TFT603 prepared on the substrate 700 is formed using the n 
channel mold TFT503 of drawing 14 . Therefore, just refer to the explanation of the n channel mold 
TFT503 for explanation of structure. 

[01 60] In addition, although considered as the double-gate structure where two channel formation fields 
are formed, in this example, you may be the single gate structure or the triple gate structure formed 
three where one channel formation field is formed. 

[0161] The drive circuit (the n channel mold TFT601 and p channel mold TFT602) prepared on the 
substrate 700 is formed using the CMOS circuit of drawing 14 . Therefore, just refer to the explanation 
of the n channel mold TFT501 and the p channel mold TFT502 for explanation of structure. In addition, 
although considered as single gate structure in this example, you may be double-gate structure or triple 
gate structure. 

[0162] Moreover, in wiring 701 and 703, the source wiring of a CMOS circuit and 702 function as drain 
wiring. Moreover, wiring 704 functions as wiring which connects electrically source wiring 708 and the 
source field of Switching TFT. and wiring 705 functions as wiring which connects electrically the drain 
wiring 709 and the drain field of Switching TFT. 

[0163] In addition, the current control TFT604 is formed using the p channel mold TFT502 of drawing 
14 . Therefore, just refer to the explanation of the p channel mold TFT502 for explanation of structure. 
In addition, although considered as single gate structure in this example, you may be double-gate 
structure or triple gate structure. 

[0164] Moreover, wiring 706 is the source wiring (it is equivalent to a current supply source line) of the 
current control TFT. and 707 is an electrode electrically connected with the pixel electrode 710 by piling 
up on the pixel electrode 710 of the current control TFT. 

[0165] In addition, 710 is a pixel electrode (anode plate of an EL element) which consists of 
transparence electric conduction film. As transparence electric conduction film, the compound of indium 
oxide and the tin oxide, the compound of indium oxide and a zinc oxide, a zinc oxide, the tin oxide, or 
indium oxide can be used. Moreover, what added the gallium may be used for said transparence electric 
conduction film. Before the pixel electrode 710 forms the above-mentioned wiring, it is formed on the 
flat interlayer insulation film 711. In this example, it is very important to carry out flattening of the level 
difference by TFT using the flattening film 71 1 which consists of resin. Since EL layer formed behind is 
very thin, poor luminescence may be caused when a level difference exists. Therefore, before forming a 
pixel electrode so that EL layer can be formed as much as possible in a flat side, it is desirable to carry 
out flattening. 

[0166] After forming wiring 701-707, as shown in drawing 1 8 , bank 712 is formed. Patterning of the 
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insulator layer or the organic resin film containing 100-400nm silicon is carried out, and bank 712 should 
just form it. 

[0167] In addition, since bank 712 is an insulator layer, it needs cautions for the electrostatic discharge 
of the component at the time of membrane formation. In this example, into the insulator layer used as 
the ingredient of bank 712, a carbon particle metallurgy group particle is added, resistivity is lowered, 
and generating of static electricity is controlled. Under the present circumstances, resistivity should just 
adjust the addition of a carbon particle metallurgy group particle so that it may become 1x106 - 1x1012 
ohm-m (preferably 1x108-1x1010 ohm-m). 

[0168] The EL layer 713 is formed oh the pixel electrode 710. In addition, although only 1 pixel is 
illustrated in drawing 18 , EL layer corresponding to each color of R (red), G (green), and B (blue) is 
made and divided in this example. Moreover, in this example, the low-molecular system organic 
electroluminescence ingredient is formed with vacuum deposition. It is considering as the laminated 
structure which prepared the copper^phthalocyanine (CuPc) film of 20nm thickness as a hole-injection 
layer, and specifically prepared the tris-8-quinolinolato aluminum complex (Alq3) film of 70nm thickness 
as a luminous layer on it. The luminescent color is controllable by adding fluorochromes, such as 
Quinacridone, perylene, or DCM1, to Alq3. 

[0169] However, the above example is an example of the organic electroluminescence ingredient which 
can be used as an EL layer, and there is no need of limiting to this. What is necessary is just to form EL 
layer (layer for moving luminescence and the carrier for it), combining freely a luminous layer, a charge 
transportation layer, or a charge impregnation layer. For example, although this example showed the 
example which uses a low-molecular system organic electroluminescence ingredient as an EL layer, a 
macromolecule system organic electroluminescence ingredient may be used. Moreover, it is also possible 
to use inorganic materials, such as silicon carbide, as a charge transportation layer or a charge 
impregnation layer. These organic electroluminescence ingredients and inorganic materials can use a 
well-known ingredient. 

[0170] Next, on the EL layer 713, the cathode 714 which consists of electric conduction film is formed. 
In the case of this example, the alloy film of aluminum and a lithium is used as electric conduction film. 
Of course, the well-known MgAg film (alloy film of magnesium and silver) may be used. What is 
necessary is just to use the electric conduction film which added the electric conduction film which 
consists of an element belonging to one group of a periodic table, or two groups as a cathode material, 
or those elements. 

[0171] When formed to this cathode 714, EL element 715 is completed. In addition, EL element 715 here 
points out the capacitor formed in the pixel electrode (anode plate) 710, the EL layer 713, and cathode 
714. 

[0172] It is effective to form the passivation film 716, as EL element 715 is covered completely. It 
consists of an insulator layer containing a carbon film, a silicon nitride film, or the nitriding oxidation 
silicon film as passivation film 716, and this insulator layer is used in a monolayer or the combined 
laminating. 

[0173] Under the present circumstances, it is desirable to use the good film of coverage as passivation 
film, and it is effective to use a carbon film, especially the DLC (diamond-like carbon) film. Since the 
DLC film can be formed from a room temperature in a temperature requirement 100 degrees C or less, it 
can be easily formed also above the heat-resistant low EL layer 713. Moreover, the DLC film has the 
high blocking effectiveness over oxygen, and it is possible to control oxidation of the EL layer 713. 
Therefore, while performing the closure process which continues next, the problem that the EL layer 
713 oxidizes can be prevented. 

[0174] Furthermore, a sealing agent 717 is formed on the passivation film 716, and the covering material 
718 is stuck. It is effective to prepare in the interior the matter which has the matter or the 
antioxidizing effectiveness of having the moisture absorption effectiveness that what is necessary is just 
to use ultraviolet-rays hardening resin as a sealing agent 717. Moreover, in this example, the covering 
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material 718 uses the thing in which the carbon film (preferably diamond-like carbon film) was formed to 
both sides of a glass substrate, a quartz substrate, or a plastic plate (plastic film is also included). 
[0175] In this way, EL display of structure as shown in drawing 18 is completed. In addition, after forming 
bank 712, it is effective to process continuously a process until it forms the passivation film 716 using 
the membrane formation equipment of a multi chamber method (or in-line method), without carrying out 
atmospheric-air release. Furthermore, it is also possible to process continuously, without carrying out 
atmospheric-air release even of the process which is developed and sticks the covering material 718. 
[0176] In this way, the n channel mold 601 and TFT 602, switching TFT(n channel mold TFT) 603, and 
the current control TFT(n channel mold TFT) 604 are formed on the insulator 700 which uses a plastic 
plate as a parent. There are few masks needed by the production process so far than a common active- 
matrix mold EL display. 

[0177] That is, the production process of TFT is simplified sharply and improvement in the yield and 
reduction of a manufacturing cost can be realized. 

[0178] Furthermore, as explained using drawing 1 4 , the n channel mold TFT strong against degradation 
resulting from a hot carrier effect can be formed by preparing the impurity range which laps with a gate 
electrode through an insulator layer. Therefore, reliable EL display is realizable. 

[01 79] Moreover, although this example shows only the configuration of the pixel section and a drive 
circuit, if the production process of this example is followed, logical circuits, such as a signal dividing 
network, a D/A converter, an operational amplifier, and a gamma correction circuit, can be formed on 
the same insulator, and memory and a microprocessor can also be formed further. 
[0180] Furthermore, EL luminescence equipment of this example after going to the closure (or 
enclosure) process for protecting an EL element is explained using drawing 1 9 . In addition, the sign used 
by drawing 18 if needed is quoted. 

[0181] The plan showing the condition that drawing 19 (A) performed even the closure of an EL element, 
and drawing 1 9 (B) are the sectional views which cut drawing 19 (A) by A-A\ As for a source side drive 
circuit and 806, 801 shown by the dotted line is [ the pixel section and 807 ] gate side drive circuits. 
Moreover, as for 901, a sealing agent 907 is formed in the inside by which the 1st sealant and 903 are 
the 2nd sealant, and were surrounded by the 1st sealant 902, as for covering material and 902. 
[0182] In addition, 904 is wiring for transmitting the signal inputted into the source side drive circuit 801 
and the gate side drive circuit 807, and receives a video signal and a clock signal from FPC (flexible print 
circuit)905 used as an external input terminal. In addition, although only FPC is illustrated here, the 
printed-circuit base (PWB) may be attached in this FPC. Not only the body of EL display but the 
condition that FPC or PWB was attached in it shaii be included in EL display in this specification. 
[0183] Next, cross-section structure is explained using drawing 19 (B). The pixel section 806 and the 
gate side drive circuit 807 are formed above the substrate 700, and the pixel section 806 is formed of 
two or more pixels containing the pixel electrode 710 electrically connected to the current control 
TFT604 and its drain. Moreover, the gate side drive circuit 807 is formed using the CMOS circuit (refer 
to drawing 14 ) which combined the n channel mold TFT601 and the p channel mold TFT602. 
[0184] The pixel electrode 710 functions as an anode plate of an EL element. Moreover, bank 712 is 
formed in the both ends of the pixel electrode 710, and the EL layer 713 and the cathode 714 of an EL 
element are formed on the pixel electrode 710. 

[0185] Cathode 714 functions also as wiring common to all pixels, and is electrically connected to 
FPC905 via the connection wiring 904. Furthermore, all the components contained in the pixel section 
806 and the gate side drive circuit 807 are covered by cathode 714 and the passivation film 716. 
[0186] Moreover, the covering material 901 is stuck by the 1st sealant 902. In addition, in order to 
secure spacing of the covering material 901 and an EL element, the spacer which consists of resin film 
may be formed. And it fills up with the sealing agent 907 inside the 1st sealant 902. In addition, it is 
desirable to use epoxy system resin as the 1st sealant 902 and a sealing agent 907. Moreover, as for the 
1st sealant 902, it is desirable that it is the ingredient which penetrates neither moisture nor oxygen as 
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much as possible. Furthermore, the matter which has the moisture absorption effectiveness in the 
interior of a sealing agent 907, and the matter with the antioxidizing effectiveness may be made to 
contain. 

[0187] The sealing agent 907 prepared as covered the EL element functions also as adhesives for 
pasting up the covering material 901. Moreover, FRP (Fiberglass-Reinforced Plastics), PVF (polyvinyl 
flora id), a Mylar, polyester, or an acrylic can be used as an ingredient of plastic plate 901a which 
constitutes the covering material 901 from this example. 

[0188] moreover, the side face (disclosure side) of the sealing agent 907 after pasting up the covering 
material 901 using a sealing agent 907 — a wrap — the 2nd sealant 903 is formed like. The 2nd sealant 
903 can use the same ingredient as the 1st sealant 902. 

[0189] By enclosing an EL element with a sealing agent 907 with the above structures, an EL element 
can be completely intercepted from the outside and it can protect from the exterior that the matter to 
which degradation by oxidation of EL layers, such as moisture and oxygen, is urged invades. Therefore, 
reliable EL display is obtained. 

[0190] TFT formed by carrying out [example 6] above-mentioned each example 1 thru/or any 1 of 5 can 
be used for various electro— optic devices (an active matrix liquid crystal display, a active-matrix mold 
EL display, active-matrix mold EC display). That is, this invention can be carried out on all the electronic 
equipment that built these electro-optic devices into the display. 

[0191] As such electronic equipment, a video camera, a digital camera, a projector, a head mount display 
(goggles mold display), car navigation, a car stereo, a personal computer, Personal Digital Assistants (a 
mobile computer, a cellular phone, or digital book), etc. are mentioned. Those examples are shown in 
drawing 20 , drawing 21 , and drawing 22 . 

[0192] Drawing 20 (A) is a personal computer and contains a body 2001, the image input section 2002, a 
display 2003, and keyboard 2004 grade. This invention is applicable to a display 2003. 
[0193] Drawing 20 (B) is a video camera and contains a body 2101, a display 2102, the voice input 
section 2103, the actuation switch 2104, a dc-battery 2105, and television section 2106 grade. This 
invention is applicable to a display 2102. 

[0194] Drawing 20 (C) is a mobile computer (Mobile computer), and contains a body 2201, the camera 
section 2202, the television section 2203, the actuation switch 2204, and display 2205 grade. This 
invention is applicable to a display 2205. 

[0195] Drawing 20 (D) is a goggles mold display, and contains a body 2301, a display 2302, and arm 
section 2303 grade. This invention is applicable to a display 2302. 

[0196] Drawing 20 (E) is a player using the record medium (it is hereafter called a record medium) which 
recorded the program, and contains a body 2401, a display 2402, the loudspeaker section 2403, a record 
medium 2404, and actuation switch 2405 grade. In addition, this player can use music appreciation, 
movie appreciation, a game, and the Internet, using DVD (Digtial Versatile Disc), CD, etc. as a record 
medium. This invention is applicable to a display 2402. 

[0197] Drawing 20 (F) is a digital camera and contains a body 2501, a display 2502, an eye contacting 
part 2503, the actuation switch 2504, the television section (not shown), etc. This invention is applicable 
to a display 2502. 

[0198] Drawing 21 (A) is a front mold projector, and contains a projection device 2601 and screen 2602 
grade. This invention is applicable to the drive circuit of a liquid crystal display 2808 or others which 
constitutes some projection devices 2601. 

[0199] Drawing 21 (B) is a rear mold projector, and contains a body 2701, a projection device 2702, a 
mirror 2703, and screen 2704 grade. This invention is applicable to the drive circuit of a liquid crystal 
display 2808 or others which constitutes some projection devices 2702. 

[0200] In addition, drawing 21 (C) is drawing having shown an example of the structure of the projection 
devices 2601 and 2702 in drawing 21 (A) and drawing 21 (B). Projection devices 2601 and 2702 consist 
of the light source optical system 2801, mirrors 2802, 2804-2806. a dichroic mirror 2803, prism 2807, a 
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liquid crystal display 2808, a phase contrast plate 2809, and an incident light study system 2810. The 
incident light study system 2810 consists of optical system containing a projector lens. Although this 
example showed the example of a 3 plate type, it may not be limited especially, for example, may be a 
veneer type. Moreover, an operation person may prepare suitably the optical system of an optjcal lens, 
the film which has a polarization function, the film for adjusting phase contrast, IR film, etc., etc. in the 
optical path shown by the arrow head in drawing 21 (C). 

[0201] Moreover, drawing 21 (D) is drawing having shown an example of the structure of the light source 
optical system 2801 in drawing 21 (C). The light source optical system 2801 is constituted from this 
example by a reflector 2811, the light source 2812, the lens arrays 2813 and 2814, the polarization 
sensing element 2815, and the condenser lens 2816. In addition, the light source optical system shown in 
drawing 21 (D) is especially an example, and is not limited. For example, an operation person may 
prepare suitably the optical system of an optical lens, the film which has a polarization function, the film 
which adjusts phase contrast, IR film, etc. in light source optical system. 

[0202] However, in the projector shown in drawing 21 , the case where the electro-optic device of a 
transparency mold is used is shown, and the example of application in the electro-optic device and EL 
display of a reflective mold is not illustrated. 

[0203] Drawing 22 (A) is a cellular phone and contains a body 2901, the voice output section 2902, the 
voice input section 2903, a display 2904, the actuation switch 2905, and antenna 2906 grade. This 
invention is applicable to a display 2904. 

[0204] Drawing 22 (B) is pocket books (digital book), and contains a body 3001, displays 3002 and 3003, 
a storage 3004, the actuation switch 3005, and antenna 3006 grade. This invention is applicable to 
displays 3002 and 3003. 

[0205] Drawing 22 (C) is a display and contains a body 3101, susceptor 3102, and display 3103 grade. 
This invention is applicable to a display 3103. Especially the display of this invention is advantageous 
when it big-screen-izes, and it is advantageous to the display of 10 inches or more (especially 30 inches 
or more) of vertical angles. 

[0206] The display incidentally shown in drawing 22 (C) is a minor mold or a large-sized thing, for 
example, a thing with a screen size of 5-20 inches. Moreover, in order to form the display of such size, it 
is desirable that one side of a substrate mass-produces by performing multiple picking using what is 1m. 
[0207] As mentioned above, the applicability of this invention is very wide, and applying to the electronic 
equipment of all fields is possible. Moreover, even if the electronic equipment of this example uses the 
configuration which consists of combination like an example 1 - 5 throats, it is realizable. 
[0208] 

[Effect of the Invention] The width of face of the low concentration impurity range (GOLD field) in this 
invention which laps with a gate electrode according to the etching conditions of the 3rd etching 
processing, and the width of face of the low concentration impurity range (LDD field) which does not lap 
with a gate electrode can be adjusted freely. Moreover, most concentration differences in that of the 
GOLD field of TFT and a LDD field which was formed of this invention are not produced. Therefore, 
while relaxation of electric-field concentration is attained and prevention by the hot carrier can do the 
GOLD field which has lapped with the gate electrode, the LDD field which has not lapped with the gate 
electrode can hold down an OFF state current value. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the production process of TFT. 
[Drawing 2] It is drawing showing the production process of TFT. 

[Drawing 3] It is the curve which shows concentration distribution of an impurity element 
[Drawing 4] It is the structure illustration used by the simulation. 
[Drawing 5] It is the graph of a simulation result (phosphorus dope). 

[Drawing 6] It is the graph of a simulation result (the electrical potential difference/current 
characteristic of TFT). 

[Drawing 7] It is drawing showing the production process of AM-LCD. 
[Drawing 8] It is drawing showing the production process of AM-LCD. 
[Drawing 9] It is drawing showing the production process of AM-LCD. 

[Drawing 10] It is cross-section structural drawing of a transparency mold liquid crystal display. 

[Drawing 1 1] It is the external view of a liquid crystal panel. 

[Drawing 12] It is drawing showing the production process of AM-LCD. 

[Drawing 13] It is drawing showing the production process of AM-LCD. 

[Drawing 14] It is drawing showing the production process of AM-LCD. 

[Drawing 1 5] It is a pixel plan. 

[Drawing 1 6] It is cross-section structural drawing of a reflective mold liquid crystal display. 
[Drawing 1 7] It is a pixel plan in a production process. 

[Drawing 18] Drawing showing the configuration of a active-matrix mold EL display. 
[Drawing 1 9] Drawing showing the configuration of a active-matrix mold EL display. 
[Drawing 20] Drawing showing an example of electronic equipment. 
[Drawing 21] Drawing showing an example of electronic equipment. 
[Drawing 22] Drawing showing an example of electronic equipment. 

[Translation done.] 
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^^■/W EL (^L'^ h a;V*^yty7) S^Sfis 
S. 

[0 0 0 2] ft*-, *PJiNBSt»-*3VvT^#:gSt 
[0003] 

h7^^ (TFTJ.WWU rcQTFT-?^j£L 
5o T^tMT*^ hy ^SMSS^gB, E Lliig. 

'/jayiB tsttikLbfeTFt (ar, jKyvya 

y-TFTiBt) »mi|L»*»iB*JisWv^i^fe. ^ 
[0 0 0 4] #J*fi. TfrH?-? V V 9*-W&fekm 
*\ CMOSlHlKSrS^i: hw^^H*, u 

[ooo5] t 4 h v if xm.m&3tiF&m<offi 
m®&\zte. m+frbm&Tjmv&mmKTF t mm 
tft) *5gaa$tt, ^tDmrnTFTozih^iuz-Km 

[0 0 0 6] iS^TFT»in^-y^W§!TFT^e>^ 
9 s vfsrm+k LTifci&K'BJESrEWP LT^S) 

JiSKWvSS) Sr+^®<i-5r t*saS-Cfc5. 
[0 0 0 7] *7m»fcte£<6M1-3fc«><0TFT<0«ig 
i: Lt> feMBt KMV (LDD : Lightly Doped Drai 

%it*m<'ittb(o^mk L-T, y- h*fe&j&&?> lt l 



4 

OLD (Gate-drain Overlapped LDD) WM&ftbtlX 

[0 0 0 8] GOLDfilitttd-VSgSSfitO^kSr 
KC36*tt»^#. ^rtOSffi. a*«?.LDB«Htiifc'< 

X, ®3ilTF:T^jgffli-5»Cfi»*LV>«jt-Ctt**»o 
. fc. JSi»CJi^<DLDD«itfi^-7m^fi£Sr«Jx2)^)*tt 

io isv^ x Kw^a«io.m#Sr^fpL-c*:s' h^-^r yr 

K y ?*12?l£.l^$EB<oJ: 5 ^Sc©*® 
lIlKfctfra^ffaSBK*"'^ do* 5 «RMj% 
tt v ttKHSftKS" !)3 ^T FJfcW»T, *0>4*tt;PX , 

^n^ttte^iii* 5 ia irs^k lt # fc. 

[0 0 0 9] 

[^pj^^Lipt-rssia] ^*-ett, LDD«it 

SrtS^fcT F WOL DflfitiHitxfcT F T SrJg^L 
<£ 5 k -ti> k , .*o»Jtia*s.««Kc t> o t ^<c o 
ds**p LT L* 5 F<gffia*fc o fc 0 XSic©iiAp»4|!!it3 

[0 0 10] *^BJJ±^oi5ftR3ia^Sr^-t-*fcit) 

±SrHm-T5 ^ t i& g L-CV^5„ 
[0011] 

zk&-m^mklsX2>x.bixZo A&iftfcli, TF 

l-^i"?>fc«)lc:ffl^-5. 7^- h-^^^Sr lft 

#^l£*&l8ftt*a s ttAP£iv 7*h!)y/77-f-© 

I1U glT»^i-«t5ft^®ilS-CTFTSr^S!ii-5 
ri^iiltv^, ft*s. *^B^of^M^ro-M 
^E)lSO ! ia2^*Lfc <> 

[boi3] *wmmx-m*-tz>*&w<oftmi>&tt. 
&mtm±\z*mftm 1 2ir^-t^i<oxmk. m 
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faifecuKi 3±k* mi<om (wd srw-r^^i©* 

S118.ah $2^til 7 b i<D«Jfa»£>fc5?f! 
l<om@Sr^i-5^3(OlSi:, ffi&m 1 ©H^fc-v 
i: UT, flMB¥2ft1*JI 1 2 fc^!fe5c^Sr^Pb-C 
i§«*^*fci&fi*£2(K 2 l*Bfct%%4<D?Mk,. 
mm 2 <0^»g 17b **L v 1-y9 LT, MIE^ 1 <0 
« (Wl) *ft5ll©^lll8bi, f 2©« 

(W2) & 2 ©&SJI1 7 c tosi^^s 

'fWHEHSlO*«Jil 8 bSraty^^UT* 13©(i 
(W3) ««i-«-Jiri 8 tWB»2©« 

(W2) Sr*i-5^2C0#«^1 7 c &«>aui£>e>&s 

[0014] JrlEf^K*ffiK:*JV^T, JR 1 tf>5£«)8S.Rtf 

ftftjBv^^ftjM&fctt^vy^yv (w) ; f^f/u 

(Ta) , (Ti) *^^rfttfc5c^ &1t\±m 

[0 0 15] _LiESg3©IfSK::fc5^-C.. flOl 

[0016] ihiM£**i£tma>£>tt££ i owutA 

X^fflv^cK^^^^arfcil/f-rs. iS#«X 
(Inductively Coupled Plasma : I CP) ^fflVfc^S' 

[0 0 17] I CPSr^^fcy^XTj&l^ft^X 
-7«LS^SI-§3 L.Ttt#K¥9 - 2 9 3 6 OOf^fe 

JiT44^f^^ 7/V'=''l'^^PnAPbTX7X-x'Sr 

[0 0 18] ^<oJ: 5^f^^^^'«'7/V'=-<^Srjgffl 
-gBWflS awj- 7 



(5 

g£r5° -4 5° *t?^k$-er-5^t^-C#2)o 

[0 0 19] HitL. ±iem4<0XgJC*J^-C, iSifig^ 
mVomm 0.2 1 =SrgBg-&l$K^f£1-5fc«>le:, -f 
*vttLfc**6<837c*£. •S^-CAPiiLxy-Mffe^ 

5) £«ii$iirT, ^#«K^)Pl-5;fr?!fe£fflv^ 0 

[0020] ^mfffl^is^x. ^m^Tt^t 

[0 0 2 1] Sfc, ±EH5 0Xe^J;»3, ICP£ffl 

^y^i^LT, mrfBB2©a®^fl|^i-sm2<0^m 
mi 7 c<Df&2<oH$ <W2) ttrCJUiow (Wl) 

[00 2 2] #3S93tt. roJ:5«(Ol2©lSt 

4, 2s*nEM-&m\m&.-rzz.k*ft , &bvx^ 

[0023] Z<D£? fc|g^*>/«ciS«43geSr#i-5iSa 
ft'7»«MH« 2 4, 2 5 Sr i EA&tt3K.m&rZ> fc» 

ffi^a^^-frT, ¥3Mttgfc:8saPl-5. rHT. 12 

<?x*m>jimv>&mm* Kmt-rzt&msTF-mm 

«24, 2 55:^1-5 rims. • 

[0 0 2 4] /i*5 v ±IB^/i — K— XSrtrofc^6©X 
SK«lc:*5^T> «SK7MM9«2 4, 25H, f- 

yymmitft lx& 2 <DmM*m&.-*z& 1 (ommmv 

[0 0 2 5] £fc, ±lSm7<OXS»wii5. SlWif® 
so ©xyf R I EMffl^fc^^f ^-Ci)«), 
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% 3 <Dx&Axfm 5 coxmt?ffl ^tc^-y ^-i/y^m t m 

&oTV>5„ fcfcU R I Efc»cP8j£§ix1\ & 
#£S$mui I C P^© K9^> y ^"^^StllSrffl 
^Tfr5::it>"srti-e£>^ I CPfcfcffl^fc&KR I 
EifeS:ffit^^s'^^5:tT5-i:t'5It6-efc5o -© 

i<Dmmm<DT-'<—fkbm2mctte5 0 *fc sfria 

|&3©I6 (W3) tt, TtftfBSg 1 ©*g (Wl) «fc 

j.o, mrfEig 2 cote (W2) J;»?J!S<i-5o mrfB »<> 
Sg 7 ©IS 2: nf$£|tre&IW#l*££ftTiC*A*M 

[0 0 2 6] t£i=. ±l27<DXgEm»-*3V^T, 

©&m^©x-^-gBJ:*fc5fl«£2 5 a t % 

f- h&&m*fr lx* 3 <D^M*mfiL-tz% i ©»« 

JB©^— tt&Kfe&fev*flWE2 5 b i fcEB'J-TS t 

l0-0 2 7l*fc, 8S3©*I (W3) tt % aty^-J^ft 

%9§tt> ±BJg7 0:i&lcttl*S:cy^>'4 r *ffttftE 

©Mi. IS 3 ottHcfttt 6> fcv M^#FIWM«*©« 
fc*ri*K:««iTf#5.-fc«U ttiaPFWWWtt. 

LTJb'O, SS3©«ffi£«fcoX^5SB«H\ KIM* 
©af0*sa*StuT* fh^y T\Z X 2>Kih*s-C# 5 

[0028] ±B«stUWfefc*it m 1 ©XSKfg 1 30 
©7* fy y^77^-XSSrtrV\ £53©XSlcgS2 
©7* by y^97w— XSSrt7oTV^5*s, *•©&© 

xa (^4~i7©ig) xri, ^2©7*fyy^7 

XV^fcW, 7* b y y^7 7-f-XS*tToTvV«C 

[0 0 2 9] &oT, ±IE^7©XS©^. »J*$*l5 
JEWffettKfcia:''** b*-/v&mj&©fc«>©fS3©7 

* by y/77^-igt, **#iKlt5y-^i 

y^77-f -Xgfctr 5 r i: X, TFT frfftM-*-& £ t 
#X£5. 

[0 0 3 0] c©J:5fc7* b^***£8'ML&a s £> 

fco **w©«ja*«Tt*i-. 

[00 3 1 ] *WlB»l!:M*-f***Wtt, lft»*as± 

««tga-c*>o-c, suiay- bm^irt. isi©« (02 



tr^-r5^2©»«JS=Sr±Si1-5«S«jfSr 
*Ar»jMWi t . tWB* 1 ©9J®I t -ftftft Sfift* 

SIBXfc*. . 
[0 0 3 2] ±fE*j£fcfc^X, mtBA&mSPfiVL 

m . * fc f±«fria^ ■* * / t itne k w vsa® t 

[00 3 3] *fc % ±IBftjAK:j3V*-C, MiE^ 1 ©«tt 
5. 

[00 34] ±B1iWtfc*sv*X* ME l (DmWM 

©igSB»4. striae * */w&s«« t tnia y ww© 
5. 

[00 3 5] ±iB»^»c*JV^-C. flirfE&^Jg© 5 

*>, S9IE<S«lt'F*fi4»ia«i:S*5««©J8U»tt, ^^r 

[ 0 0 3 6] 03t^tJ: ^-ir*A^^« 
«2 8tKW >-IS*Sc 23t nwitetBttt btiZISMSPF 
*6#)tS« 2 5 \Z JoV^T, K W < »CotvT 

tc*«aSr^#i-^^>B<&7c*©«ft*sj«< J: 

*<B«*^>WMil*2.5k:48^-c, y- bm® 1 8ct 

ttsMzsi (GOLDts^) t, ^-vwrntm 

ttfe&V*W*2 5.b (LDDIi^c) t*«*.-CV^^it? 

[0 0 3 7] 4J3 % *KiiilB§-Cfi. JfeilSi^tTy- 
b m@ t fi<C G O L DSBJg Pf 

[0.0 3 8] ±fB«^Srffi^fcTFT$rffl<,>-CJK 
[0 0 3 9] 

\zm 1 ~Ei3 zft^xtuw-rzo 

[0040] *-f » 1 0 ±»CTlfilfe^lIg 1 1 
1-4. S«l0i:L-C»i, if7.^*ff^3?»K^»^y 

®Sr^Ufct©4rffli>T'ba^o i&Si&SfciW 

[0041] T«i*6»ffin liLTti, Sf-(k~yy 
ttflsw avK^fcttSf^^t^y ^fmttf 
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ki itLt2i*i (i la, 1 1 b) *m^itm* 
m \,tzi>K mmt&mmommm^tat 2 m&L±.mm 

[0 042] TJUMHK±fc¥W4M. 1 2 *M 

&'£%l(D¥m LPCVDS, 

x-7cvD»«f) icto^ufc^. 'Atoom&wm. 

^-=y^Ltf*t5. ^ro^il2Cf$li2 
5~80nm (ffSL<(430~60nm) <DWZXM 

(liv'J^ylfcii^iJa^Wi^ (S i Ge) 

[0 0 4 3] fcl^-CN ¥^#11 2£3fg5lfe(i$tl 3 Sr 

[0 0 4 4] H&gySl 3tt^7X-7CVDlfe*fc»4^^ 
's/^jfe*^V\ I$*40~150nmtLTVy3y 

[0 0 4 5] fcW^ IfttUll 3±tlf2 0~l 0 0 
nm©f 4't,'Ml 0 0~4 O OnmO 

2 1 5 t S:aiMt5. (El l (A) ) r 

w"C»4, *'<?4r8c«:JSfr\ T a-Nlb>g>fe3gl 0i* 
®BI 1 4 t , WJBSa>e>&5SiS 2 ©»mffil 1 5 SrSlJIl^ 

2<DigmJ£l 5&W* Lfca*, #tc|»£$;h/f , ^Tti 
tTa, W, Ti> Mo, A 1 , Cu^feStftvfcTC 

[0 04 6] j^T?, !2©7*l<v^^|:SKl'v ! 

^X&KioT, ^2©»®^1 5Sr3i^^^^bX, 
Ell (B) ld^-r«t m&\m$^X7— 

(t- tt-rzm2<Dmmmi 7 a 

[0047] ^— »©'ft« (y— A) 

St UT3cM-t-5. $2(09111 7a©f-^ 

0 -4 5° ©S5iif5wti5-e#5. 
[0 048) ft^t, Wv 5 * f^** 1 6 a 

1 CPij'fvygI?rfflt^20i3'fy^ 
XS-Hr?. r<0^2cD3i5/^->'^lS^J:cT. Il 



(6) 

/<? 

©ilil 4Sr^s/f L Vi/L-CBIl (C) 

% 1 <D3MUI 1 8 a Sr^-T-So $ 1 ©3MU1 1 8 a 

fi, S?1©*B (Wl) Sr*UTV^. /<£*>, ro$2<D 

h^?X? 16 b, I2©ilf 1 7 b, fftfHRl 9 a 

[0049] &mmi 3<Dtm*>*$> 

»o i$2(0^y^-V^X@) Sr^ofcdS, 1212 (C) tc^ 
i-± 5 2 I7bifi oil! 

"f, 1 0(0^ •y5 L Vi/XSt?tToTt><tV. 
[0 0 5 0] 2fel>t?, Ui?* h-r^^ 1 6 b £r-t<9f:3: 
<0#fSfcLfc**, ^l©K-^V^XSSrfT9. 
SglcDK-^^xete.fcoTilife&fflll 9a£;frLT* 
/v- K-T'fcfiVv &m&?fm®)ffl&2 0, 2 1 SrJ^j* 

i-*o (mi (d) ) 

[005 1]^ 1/-^ h-^^^ 1 6 bSrfflVT, 
20 I CP^y i ?->'^aSrffll' ,, T$3(D3iy^>'^igt: 
ft 5. ^©JgSWis'^V^XglC.fcoT, $2<03jm 
Si 7 bSr^-y^V^UTIg^ (A) K^T.}: 5 2 
©9J«Ji 17c $ 2 CDSISJf 1 7 c tt, m 

2©*@ (W2) Sr^i"*. ^*5, r©Sf| Z<0^.y^>if 
Xfl©|g, l^*f>-v**, Sfll<D»mJf, 2Ufite&18l 

1 6 c, Il©«1118b, f&ftflgl 9b#J&J&$*U 

[0 0 5 2] 2feV>T?., ^Xh77^ 16c £r-€r<D££ 
so w^fcLfc**, $2©K-f V^XSSrfT5. w<D 

m2<Dh'-\?i"ri:nK£<>xmi<ommMi 8 b©x 

tttfe&JK 1 9 b =Sr;fr LT^/W— K-T'Srfi 1 
V\ teS«^4&IB«E2 4, 2 5Sr^i-5 <> 0 2 
(B) >fc*5, ^©m2©K-f>'i/©6g, i!5SS^*fiite 

tsw-t Y-\?^sfzix. &mm^mm&2 2, 23 

[0 0 5 31 ftv^, u-v?^. h-^^.^ 1 6 c Sr^rO?** 
©WafctJ, R I E^s/^^^gSrffi^T:$4 
wnis/^v^xesrff^. r<D^3(03is/^>^XSJw 

40 ioT, SfS 1 £D#H 1 8 b (DT-s-t-MZ-Mteli-t 

5. glOg (Wl) £*tu-c^*:SIicd5MI 

si 8 bis, $3(d*b (W3) *m-tz>mi<omnsi 
8c t ifeofc. *%k-c»4, z<dmi <ommm isct 
%<o±\z.mmz)Mtm2<D&mmi 1 city- h&mt 

**S, Z.<D%4V>^y3-^>f<D^ ffeftjR 1 9 b 
[0 0 5 4] i©», 1/-^ h-^^^ 1 6 c SrBfc^U 



u 

jemfe&R 2 7 *w>& ufcm> %3<»^*?*m^ 

@2 8, 2 9 
[00 5 5] :?lt, 7* h^** 4#rC, 02 
(D) »C^i-1iji<DTFTSr^i- Sii^fS. 
[005 6] *fc, *^PJ»Cj;i5^$ixfcTFT<D!Hf 
#Cfi, ^-r */W£jE&f«£ 26tKW ^fB% 2 3 i (OPpSJ 
KiSttb*b5teie&^ii«^«B*£2 5K*SVvC, ISirA^* 

8ci:145«i2 5a (GO L D|R$) t , h« »« 

3jSt?*>-3. IMMIl 9 cOSW, Wt>, ^~ 

h«K£«fcS>fcv«*2 5 b&tfffi*flPRI*4&«liE2 
0, 2 l©Ji^W««y— /<-«fcfc-9t>*5. 
[0 0 5 7] &*5, 111 2 (B) <DXm»-*5V N "C> Va? 

2nm, y-MfogtB*tf>l|j|JPl 1 OnmtU gl 1 <£ig 
IfCT-^-Sli, 04U:^bfcJ:5&Ii£8^©lSj6 
K^-TVWfcU-C, JPaSma9 0 k e V, K-Xll. 4 20 
X 1 0 13 atoms/cm2-C y K~ tTy^*ffcfc*^iS: 

[0 0 5 8] tOi/a 5 u-i/a yg*S:B15C*t. 
H5CI1, 5F«*tc* (!> >-) coS«tt, 

[0 0 5 9] *fc, B5fcJ:9»&;hJfc*«$Mli«: : fr 
U J.O, 0. 5)im©GOLDl«t> 0. 5(im© 

|6l:*U. ftJ8, */a5i^-f9yfcJ:9, TFT 

OtSHI (Vth) tt, 1. 88 1V, Sfll 0. 
2878 V/ dec, ^-^mattt* V d s (y— XfHft 
£ K >-tB«W«E^) = 1 VOlSKitt, 4 0 u A t 
&<J , V d s = 1 4 V<DB$lCHil 1 9. 6^Ai4o 

[0060] #±©«j*-ofca;«8Wfc-o^-<\ fitTfc 

*-f b o -C * b 5 i i fc i" 

[0 0 6 1] 

[Xttftl] [H*«i] wd-Ctt, B-*«±K:B*tt 
£, W*aoHiZHc»lt«IHB0KOTFT (n^ir* 
/USTFTMpf^^STFT) SrP)^fwf^$i-f-5 
^j5fe»COV>-CI¥«Bt-0 7~09SrfflV^TtftMi-5, 

[0 0 6 2] *1\ *Sil«-cti3-=y* r tt©#7 0 

5 9 1 7 3 7#7*&^Ktt*$*tS'<y * 

7 ft •S&Sl 0 OSrffl^S. ft*5, 
lOOi L-Cli« 8*ttfctf+5S«"r*>iUflR£**>' 
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t>*v\ 

[006 3] stg 1 0 0 ±m^k>' D 3 I'Mk 

Wis?/ y 3 v«i*fcttiMk*fl:v y = ifoftlWi 

TUMI 1-0 lfcflMH-*. #SBfc«-ei±T*lffll 
lOli L-cijMBt«r«v^#, IfteftftfltPiPAJK 

l 0 10— JiBiUTttv ^9X-rcvp«fe4rfflv\ S 
i H 4 v NH 3> &tfN 2 0£RJS#;*£ UTAH $ ft* 
if'fb^'fk^y 0 1 a £ 1 0~2 0 Onm ($J* U 

<fi 50-100 nm) MffrfZ. *l|Jfc«T?tt» KS5 
0 n mCMMMMk*' y = VJK 1 0 1 a (flBj&Jt S i = 3 
2 %, O = 2 7 %, N= 2 4%, H= 1 7 %) b 

riW*'*t*BWka£^!»-= Vil01b*50~200 
nm (»* U<ttl 0 0-1 5 Onm) 
-TSo *MMM-?te. mmi 0 0 nmO|fctft s /!) 3 
y|glO l b (jffijEfcifcS i = 3 2%, 0=5 9%, N = 
7%, H=2%) &J&&L;fc 0 

[0064] fcVYCv.TW-tfc**** 102-10 
5 *Mf$.-fZo *m&m 1 0 2-1 0 5 14, 

fcjrrs^fMS&^tfpo^a (^^^*tb v lpcv 

bT^-f-5« rO^miflEJIl 0 2~1 0 5©I$lt2 
5~8 0nm (»4L<(i3 0~6 0nm) ©f*tf 

< !> 3 y* fe 14 •> !f 3 y y;W = |> A (S ixGe 

i-x (x-o. 000 i~o. 02) ) -a-^ftif-e^ 

5 5 n bOMWV y =• VK5rJ*K Lfc&, = y -{r/V* 

K->y => ^^U47K^-(k (50 ot:, l^K) Srfrofc 

^, ^ft<b (5 5 0*C, 4^fK) ^b»-^S 

J; oT, 1 0 2-1 05 SrJg^ Lfc„, 

[00 6 5] ^I102~1055:MU 
TFTC0L#^fitSr*JPt-5fc«)»cStl:ft^*fe^7c 

1 0 0 6 6 1 is-i?-n&ikm-et&&K¥m#m 

If—^YAGU— If— , YV0 4 W- !f— 
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30HztU W- »F— ac^v^r— 1 0 0 ~ 4 0 
OnJ/cm2(ft«6*)(Ctt 2 0 0~ 3 0 OmJ/cm2) b1r%. * 
fc, YAGU— !f-fcffl^3»£fc>±*©J|S2iM»ft«r 
fflVV^MlIMSl-lOkHztU u-if-ai 
^Vdf— &g£3 0 0~6 0 OmJ/cm 2 (f^#)Kf±3 5 
0~5 0 OmJ/cm^ti-St&V*,, ^ LTiS 1 0 0 — 1 

00 0^m> #Rff 4 0 0 ,imTi&W-*ftLfcU— If 

3t©m^-a-t>ii:^ (*— /<— 7 y 7**) £80—98% 

[0 0 6 7] &I^T?, 0 2—1 0 5&«5^ 

- httMK 10 6 SrT&fcf-S. y- hl&^fgl 10 6 H/ 

1 5 0 nmt Ltr->y =i j/*r^tfl6IMfT?JI?ri6i-S. * 
HiSGil-m. /yXYCVDfttJ:!) 1 1 OnmOfJ 
-CftfcMEfcVJJ =">-J8l «flj£JfcS i = 3 2%, 0=5 9 
%, N=7%. H=2%) T^Lfc. y-hlfe 

[O068l ifc, HMfcV f =» ^ffiSfcffl fi x 

^XtCVDS^TEOS (Tetraethyl Orthosilica 
te) 1 0 2 1 U 4 0 Pa. gfcifi* 3 0 

0~400tiU iS^S (13. 5 6MHz) 
O. 5 — 0. 8ff/cn?-?ttm$«T^^i-Sr&^-C# 

&4 oo~5o ot;©^7=-;wa!) y— M&gdKt 
[oo6 9] &v^-e x 07 (a) fc^-ri^K* y-h 

IfeigdKl 0 6±tlf2 0~l 0 0nmOHO9tli 
10 7 2:. m& 100 — 400n m(0$ 2 <D^WM 1 0 
8 t *1femW,f&tZ>. ^UlS^-eid:. Jg|J?3 OnmOT 
a NBt*»e>fc'3#l ©#mJ£l 0 7t, MP 3 7 0 nm 
©WKd^^5l2 0llKl 0 8*«f»/iKLfe„ T 

V\ ^5r-^tf#ISMrtT^^2/^ L-fco WJg| 

©ftilfc6 7^k?y^fy (WF 6 ) £ffl^3!t!.CV 

•*fctttt*fc#Pfi#3ft*««i'fb-t-3. lot, *S! 
JS^J-CH, B5i&g©W (MS 9 9. 9 9 9 9%)©*- 

-fS^iK.fc'K ffita^9~2 0 / iHcm5r||?a-r5r 
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[00 7 0] *HJg^!|T?(i, Jg 1 ©^mm 1 0 7 

£TaN. Jg2©3imJ8ll 0 8&Wi #KEB£ 
£*Vf\ V>-f;ft<bTa, W, Ti, Mo. Al, Cu, 

10 (Ta) bi-c^j&u %2<Dmm&*wmtir 

5»*-fr*>*, 9$ l ro*tSMSrS-fk^*> (T i N) SI 
-ei2£feU B2©^mi«SrW)^t-t-S0^^-fr, Hi 

(ommmzmt'? n> (t a n) igtML, 112© 

m«J8ISrA lJSt-rSifi^-a-fc-a:, Jfl l ©a|®&$rmt 
y-vyvw (TaN) R-eljSU Iff 2©>gmiBi£Cu)SS 

[0071] ^M/y^T^-fSsfcJB^TWJ 
* ha^JiS-v** 1 0 9 — 11 2 SrJKfigU ^MBi& 

20 lcD^^^V^S-eii||lSU t fS2©3ts,^>'^# 
■Cff 5„ *HJ6fi«J-eHtlirc»^5'9 : ->'^#i: UT, I 
CP (Inductively Coupled Plasma : W&fe&^t?? X 

Cl 2 t02tSrfflt\ ^^^©^SS*ifc5r2 5/2 
5/10 (seem) iU lPa<Offi^3T?=i-f/Vl!©l; 
®\C5 0 0»©RF (13. 56MHz) ®^)SrSA LT^X 

££ (t*) i©icp*ffl^fcK7'fxyfy^S 

(Model E 6 4 5 -□ I C P) 5^ffl^^fc <> S«iB!l (l« 
30 IfXf-i?) Ulfc 1 5 OfORF (13.56MHz) mJl&& 

?£iftX-<OmzMi-Z > ^>y'?l/y&m±2 0 0. 3 9n 
m/miii, T a Nl^-fS^ s^^ggte 8 0. 3 
2 nm/m i nTfct), T a N^*ri"5 WOS^itliiK) 
2. 5T**)5. i©f l©x.yfy/^#|ao 

©fll<D^S'^V^fj:-C<0^5'^>'^li, HJfe©^ 

« I^IE^LTtm 1 Oi7f>^lS (Ell (B) ) tcies 

[0 0 7 2] Z<D'&, l/^hi>^j;o-77^10 9~ 
l l 2^K?*-&-f^H2©i S '^>'y^#}r^xL, Xy 

cftftJtSr 3 0/3 0 (seem) tU 1 PatfJJE^T^ 
<< ^S!comS»- 5 0 0KWRF (13. 56MHz) m,*} 
LT7* 7 LTll 3 0 ©>SS<0^ y ^V^Srff 
S^gfi!) (^Sf^^-v 5 ) (Ci> 2 OffcDR F (13.56 
MHz) l^lrSAL, HKWlc^<Og e^W T^SfiE5r 
so PPJ»i-«. CF 4 iC 1 2 5r^tfcai2<Ox. ; ,^-v ; /^ 
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&f45 8. gTnm/min, TaNCMt^S'fy 
^i$Stt6 6. 4 3 nm/m i nt?fo2> 0 ft:Jb\ y— h 
l6IM)l±fc«»Sraii-r k ft < a ^^-f 
it, 1 0~2 0%S«©#J^-C^s/^V^Rg?riiJ!)P$ 

a (Eai (c> ) fctts-t-s. 

[00 7 3] ±ESS 1 ©^ yfyyjftitli, h 

®StJ'^2p^m^©SSgC^x-^-^i:ft5o -<0 
f 1 — »©A*tti 5° — 4 5° ttJitfi^. 
LT< f i©i?fv^l(a*)Iiro»tii:f2 
<om&mi>*t>&.zm l ©^o^«S H3~ii6 

(S51 ©31^11 1 3 a~l 1 6 a b%2<0&WM 1 1 

3 b— l 16 b) r r-eo^-r^yvS*^ 

©fg i ©i»«JB©ffitt, ±ia5BK©»«ki* Lfcw i k 

*BS-t-5o 1 1 7(4y-h«fe^T*fc«J, |gl©7&#© 
^mJll 1 3~1 1 Q-X*&t>tlt£\'^ffi$.tt.2 0—5 Onm 

[0074] -f-tt, Uv»^ h 
-rfc^l©K-fV^«iaSrfTV\ ^tt/ffcnSfctt 
#i-**«*b5c* *:**»-*-«. (0 7 (B) ) K-fv 

tf &V\> ^ K-:/ft©*#tt K-XftSr 1 x 1 0 13 
~ 5 X 1 0 15 atqms/cm 2 2: L» jJPiSlgJESr 6 0 ~ 1 O 0 
keVt LTtT 5 o *HJS0*Jt?.tt K-XS& 1 . 5X1 
Ol5atoms/cm2t U *Pi$®BESr 80keVt LTfTo 
fco nS&tt^5**64fc5c3tii: L-C 1 5#iU:Jg1-2>7G 

nattfciijv (p) %tz.\mm (As) sr^s 
(p) £fflv>fc„ w©#^, simjii 
i3~ii 6frnMitt^-rttj&yo7imK3is-tZ)-?x 
?kft*>, i as-&w^iii«*^*e^ta* 118-12 
l&Mf&ztiZo nmm*&®>m® 1 18-12 i»c« 

j x 1 0 20 — 1 x 1 0 21 atoms/cm 3 ©j6g«SB'CnS£ 
W4-i--5^*e^5c^Sr«iAp-f-5o &*5, m?©B 1 © 

K— KV^«ati, HJ£©^«gl-IB« Lfclg 1 © K— f 
(Bl (D) ) fc«S-r<5. 

[0 0 7 5] Jfc^T, Uv 5 ^. hTJ^ftS-v^iJ'Sr^ii: 
i*lC^2©3i^5 L >-^«iaSrtTP. ftfc. f HDiyf 

v ^*as^ 2 © ^ j/ v ^*aa»cffl ^ -5 ^ y ^ v ym< 

tf^KttC 1 2 * BCI3, SiCi 4> CCl 4 /fif©lg 
m4t-&V9&#X* CF 4> SF6. NF 3 ftt*©:7S'3Hfc 

©#*SfEftJfc£-2 5/2 5/1 0 (seem) tU 1 
Pa©JE^)-C3-<^§!!©m^i(C5 0 0W©RF (13.56MH 



z) m^SrSALTy^X-^^^LT^s'^V^Srff 
ofc. (IW^T 1 — ^) Kt,2 0W©RF (13.56 
MHz) *a*»AU HK^*©gB^T^mffSr 
PP/bp-f-So ^2©^ 5 '5 L V^ST©W»cM-r53iS'5 : - 
V^5i^J41 2 4. 6 2 nm/m in. T a NlcMi"<5 
^S/^^i/JiffH2 0. 6 7 nm/m i ntfcD, Ta 
NJZ*t-r^W©ilS?ltH6. 0 5tfc5. ft-oT, WJ& 
!iS»*Wfc=5'*->'* r $;h,*. C©^2©^^^Vi/«i 
StCi<9W©x— ^-^(4 7 0° tftofco "©^2© 
io 2©^Sil2 2b~12 5b 

*^JE*i-5o J£ 1 ©#m^ 1 1 3 a ~ 1 1 6 a 

»4, IStA/^s/^-V^^ix-f, Jgl ©3MiJI 1 2 2 a 
~12 5a*Mt5, ft*>\ wCl-C©^2©^-y^V 
i/«iSlf4, HJ£©^ffilc|E« Lfc^ 3 ©3i j/fy/Ig 

(Ei 2. (a) ) (ctays-t-s. *fc, w^-c©^^^/vft 

*r6]©B 2 ©^^©tg^fllfc©^®^ LfcW2 teffi 

[0 0 7 6] &V>-Cv ^2© K— k'y^&SSrtToTEl 
7 (C) ©^fl§Sr#5o K-^(ll2roSSI12 
zo 2 b~l 2 5 b*^*6^*^-r5-r^^2: Utffi 
t\ ® l©^m«©^-^N--gBT*©^^«^*Eife 

tt, ^Ttii LTP (Vis) zm\<\ K-X»3. 
5X1 0 12 , ^JPj$mjE9 0 k eVI:t/7X-v K— tfV 

*6^®«o 1 2 6-1 2 9 £ § aS^«)t»^t5„ ^© 

<ss«t^«« 1 2 6-1 2 9 ^Hfc y V 

(P) ©jSStix 1X1 0 17 — 1 X 1 0 18 atoms/cm 3 -e 

30 ®^*^«cs«*)g2SrWbTv>5 0 /«e*j, ^i©«me© 

x-^-gBtSft5^^»-*5V^, ^i©^m«© 
x-^-gfs©fflg8^brtffl0t-rsj^o-c«T, ?F^«« 

fc N 18-1 2 lfct>*»MWcJltt* 

SSiP^tu. n«tt7M'M)fI«l 3 0—1 3 3Sr^i" 
5 0 ft*s. :rx-©l2© K-fv^iftSii.HJS©^ 
«8JwfE©Lfc^2©K-f>'i/I@ (H12 (B) ) {Cti 

[0 0 7 7] ft^T, h^bftS-^^^Sr^** 
« -r»c^3©^s/^^i/ftiaSr^r5. ^©^3©^;/^^ 

F 3 5rfflu\ g^^yiyfy^S (R I Em) St 
ffli^Tfrp. *^te^J-C»i, ^+w<-JE*6. 7P 
a. RFm^)8 0 0W v CHF3^1i3 5 s c cm 

ll: <t t) . f 1 13 8-141 i5M$tl-5. 

(E18 (A) ) ftib\ ZZX-<om3<0^y^^y!&m 
so Slfe©^S^i5©Lfc^.4©iy^>^XS (ID 2 
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(c) ) »cfflSi-5o CL-c-o^-Y^A-ft^fiw 

[oo7 8] ^ogao^yT-^&ai*, fm\zMm 
mi 1 7i>*>y?^?isthx, xwat^puMKm 3 0 

-1 3 3<D-mtm^V, tmmi 43a~143c, 
VmS&l 3 0-1 3 3©-W8St5x^fy^# 

t *>'-<?* So 

[0 0 7 9] ±fB^3©3L5,^v^«iS^J;oT, fl 
©^mi 138-141 fc«fce>fcV^*ft*WWfc (LD 
DIB^c) 1 3 4 a — 1 3 7 a A5^$tt5o ft**, 

(GO hDmm 134b~137bli, 31 1 tf> 
m-^M 138-141 £m&ofc$$-?*>&V 
[0 0 8 0] Sfe.flC^til 3 8 tm2(0^9M 
12 2b t &0>HrC^J&£ix5 

l©iSil 3 9 £gS2©l£m/§l 2 3 bfc-C^$H 

STFT©^-Kt@t/<t5. ! l©^til 

4 0 i 1 2 ©«Sf 1 2 4 b t TW$ WclStt^ & 

hSiti'!)« IlOllil 4 1 i:^2 05^m«l 2 

5 b t-C^j*$tufcm@fi, «©xST?^$ftSli^ 

[008 1] r©J: 5 ^ 1 1?> #3llfe{*Jtt:, SHI 
©3JISS1 3 8~1 4 1 fcafcS**64M$!$ (GOLD 

mm i 3 4 b ~ i 3 7 b \z}s\fttifcyom&k , 1 

13 8-141 ifi#fefcV^*6&>t9« (LD 
DfWgc) 134a~137a fc*5lt 5>f*E^iS«i: 
&/h£ <i-* r TFT^14Srl6j±$-fr5r.i: 

[0 0 8 2] jfcC>*T, U^* ha^fcS-^^fcl&^L 
frfclCUv 5 ;* h^fefc*-^** 1 4 5, 1 4 6<£r 
Mltl3© K— tfl^teafclT 5. r©|3©K- 
fV^&aKJ:?}, p^Y-^STFTtDStSfeJlift* 
¥«*JltctftB-**£! (ni i lia»ro^as (p 

my *vs*irttm9KmtmiBZfrttWtom%i.i 4 

7~15 2^f5,, (08 (B) ) ^ 1 1 

39, i4i**m®>7tm\ztt-tz>^*i7tvxm^. 
®>m®.t:tei$.-rz>. *mmmvi*. ^mvofm. 1 4 7 - 

1 5 2tt-^7V (B 2 H 6 ) Srffl^^W^K— ^feT 

n ^ -*A-3!! T F T Z> *m-&m I* f h 

45^^ 1 4 5, 1 4 6T?gfojVtl N 5o i 1 O K- 

'me 145. 146 £tt**i-?*Lji& sjgat* y 



(10) 

-^i-5^*fi^)5c^(DjgSd s 2 X 1 0 20 — 2 X 1 0 21 atom 
^^^MTFTroy-^H^tJit^ KuWVffi^i: L 

xmm-rztcv>\zmbfflmte±cK\ l \ *mmmxa, 

[0 0 8 3] r<Of5 3© K-k'V^Srt 1 [H]-Ct,J;V'> 
»o L, WH-Ct>J:V\ W;trf, 2&o>V-t'^ 

»£\ 1 m @ <D Y- fv^#=SrAPiimjE 5 - 4 0 k e 
VtU 1 4 7, 1 5 0Sr^J*L, 20BOK— tTV^ 
^fe-ftSriPiirfflJEE 60~1 20k eViU 14 8, 14 
9, 15 1, 1 5 2£^&^5iiK«fcoTiNM«BSI- 
*5tt3iiLA*|5| H (-< ^K-^V^-W^&AKJ:*. 

W V^l 4 7 t LDDIS^I 4 8, 1 4 9t»Lt 

[0084] W±*-C?<DXST^^nO^#S^7p 
[0 0 8 5] &^-C, Ui?;* hA^ftS"?** 1 4 5, 

14 6 Ltf i (omm&mm 153 &jfcj£-t-3 0 

^CO^l 05/lP.a*fe&JKl 5 3 £ LTI4, ^7X7CVD 
Sfcf-fctt*^;y*ifci£rffll\ J£££ 1 0 0 — 2 0 0 nm 

<t i,x*sv =>^z<g;tsii&mmxtef&i-z« *mmmx 

tt, ^7 X-v C V Difel: J: 9 1 5 0 n mCtfttft 
=y y n VjgSfc^ Lfc. £>f&, Sg 1 1 5 3 

[0 0 8 6] 0 8 (C) tr^i"J;5^, -tjve 

m^zmr-si-ttiX'iiOo &T--;\> : 8kb LTIi, & 
Jii&&as 1 p p m£AT, L < tt 0 . 1 p p mWT© 
^#1^4 0 0-7 0 0^ ft*W»-H5 0 0- 
5 5 O^X-ftZ-tlXK , *HJ£^J-ett5 5 0*C, 4^Pfl 

Mir, l — if-T=->'Vj£, ffctt^fyKt-v^J 
(RTAft) Srigffi-t-Sw tas-C#5« 

[00 8 7] *^j£0ij-c»4, ifEls^kias t m 

S«0 y >-Sr-^tP^*fi^^E (1 3 0, 1 3 2, 1 4 7, 

15 0) y V^^tt, *K^--Y*/W»jai«*i: 

LTf^Si Lfe^-v^yW^^tgcSrflr-r?) T F T 
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i o o 8 8 ] *fc, mi <Dmm&®m*Mi&irz>w>\zi% 

£bV\, 

[0 0 8 9] 3~1 0 0%<757K^Sr-^tf#ffl^ 

t-C. 3 0.0~5 5 0*Ct?l ~1 2NPW©^3S*ff 

■So 7K^l:<Ote<D#©i: LT, zfyXTfcmW. (7*vX 
[00 90] gtt-fbtoSi: LtWf-7=-/V 

[009 1] m 1 ©SP^IfellBI 1 5 3 ±\z^m 

imfytmfrb&zm 2 ojhui6imk 154 tmatt *» 

*Ufc. &^*&&$!#1 30 4 132, 14 

7, 1 5 OClt^a^^ Y*—>\'* : j&&1rZ>tz.}b<D 

[0 0 9 2] -tLTs ^tble]gS2 0 5»C*5V-C. ^M$> 

<m$.i 3 o*fct±?p*fiifeii«Ei 4 7 i-tivewtawic 

Mt^lll 5 5~1 5 8^t5. &*3, -ftfe 
£>®ffitt, B!JP:5 OnmOT i Kff5 0 0 nm<£> 

(Al.iTi.i.o*4W ioa^BIS:^*-^ 

[0 0 9 3] (51(1862 0 6l£:}bM^-CW\ ?F*>e#lSB 

j^i 3 2 t«i-s«i&m@i 6 o, *fc«y-^m«i 

5 9£»/&U ^HMMI*1 5 0 tK"f-5Sigc«@l 6 

l trJMH-S. 

[0 0 9 4] jfc^T?, -£©_UCjg|3SgmBS£8 0-1 2 

^m® i 6 2 &Mf&-tz B (ia 9 ) .awsnmufcttiift; 

W^^AIWfcffiifrfr^ (I n203— ZnO) , KftS 
ffi (ZnO) t>5iLfcfl-»-c*)5, $ h 

m*?&mm*:&#>z>im\z$y ?a (Ga) ^^ipufc «> 

SMfcffifS (ZnO:Ga) ¥ £$filKffl^5 ^ t »V 
#5. 

[009 5] H*Wf 1 6 2 li, tgJffi^ffi 1 6 0. 

[0 0 9 6] fc*J, MMM& Lt. 
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wtzzkiax-zz. *©»&, nm*tt®tirz>jLuv 

(i, A l SfcfiA g *£A#£i-«0!.. *fctt*ite>© 

[0 0 9 7] £JLt©13Hcb-C, nft^HTFT2 0 
l&tfp^-^VSTFT 2 0 2*Jirf5mWl®1&2 0 
5*:, iS^TFT2 0 35.O««^*2 0 4i:4r^r-t-5 

tfttip J: 5**K*rttfckX*y<fyT h y 

[0 0 9 8 2 0 5©nft^iTFT2 0 

1 te*?*r*/l>M&m® 16 3, hSSW-gCSr*^ 
-f-Sffl 1 ©**S 1 3 8£ftfcSte*«*«i|fcfB#l 3 

4b (goldw , ?-vnm<ot\-w\zMf&2tiz> 
&m&^n<\m!$. 1 3 4a (lddih«) i 

3 OSr^bTV^. pft4^fTFT2 0 2fcl±^-Y 
*/W&j£Si$« 16 4, y- hmM^-gBSrfll^-f-SM 1 

(omnm 1 3 9 ^stts^ttfttt* 149, y- b^i 

o*MBIk:»rit**t*Jp»IWl* 14 8, y-^tg^c^fc 
ft K i~f V$M£ i: LT««-*-3?F*MraWt I 4 7 Sr*r L 

[00 9 9] HiSligB 206 ©WJfcT'F T 2 0 3 fcj±^-y 

.^/h^isswe 16 5, y- h««*r»i«i-sjii i o^m 

Ml 4 0t«*5{S*«^l«4fe|S«l 3 6 b (GOLD 
fttift) , y- h««O^MI8lC»ritS*t»fiji*5F«IWI 
l$136a (LDDK8) ty^WSftttKWV 
HJgJi: bT««Bi-a*ji*5F*MWi*1.3 2«rWbTV* 
ftjf?l2 0 4O-*©!Si bT«i6-f 5 
¥3>*S1 5 0~1 5 2fctt, 

fill 4 4 bT, 1 2 5 , 14li, 

Ml.5 0-1.5 2, 1 6 6i-C^tTV^. 

[oioo] mmm 2 ]*n*«-t?H:, mmm 1 xwm 
[0101] *r v mkM 1 ic«t\ b 9 

5. ft*. *HK6fiaj-C»iffi[6j« 1 6 7fc»jfci-*ttK:» 
SMfto^^— y-SrSS^ffifc** b-C t J: w\ 

[0102] &<^-e, *ri6is« 1 6 8 srfflSi-s. r © 
t&ii 74, mxmi 7 5#&mm\z 
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*y-y 4)^2 hWtm 1 7 7 tSrSP^Fti^l 7 6 

^tattfco wfcBii 7 6 Ji^pj^mi^^fe 

^5Ml6im@l 6 9£IIiilig6fc^U fcTASfcO^ffi 

[0 10 3] -tLT. ®^$|5tK»)|Hl?Si5^$tlfcT 
^x^^hy^^StgiM[6lSSiSrv'-/w$tl 7 1 

fflm%ft^X2&;<D&mm'0&t>1tb1riZ>. ^r©&, 

T) »c«to-C^»c»ihi-5„ ^SttifsH 7 3 »ctt<£fcj 
<oi£i&#^£#i<\rUm^. r<D J; 5 K Vxm 1 0 

1-7 * x ^ y-r h y > ^M^A**^is*s^c-r * 
it, &gasfc*ur, 7*7^;^ r-y**&K;fcfci± 

[0104)15 ^X&hhtc.m&Wt7F'<*>i'<omf&$: 

[oio5] 01 1 (a) -c^-t-±ffiiatt\ H^SPx m 

tbESS, FPC (7U^f->y;V7"!l ^hffii^« : Flexib 
le Printed Circuit) Srflfi 9 f+tt S^gBA^Sg^ 2 0 
7 ; fl-&A73$£* i 6le]8§«A7JgB* X*&1fci-Zmm 

-Mtl 7 1 Sr^b-CIAU^^^TV^i,, 
[0106] y- r-E*jMI!l»l!j|El8 205 a «fc 

j&«yiBlti!H]8&2 0 5b J; 5 »c*n»l&«fl!lK:&tt 

117 7.b«$ntV^, Pi§&gB2 0 6_h<D 

^^{BiicijiTbixfe*^-^^^ 2 o 9\±mytm 
(r) , m& (g)\ wfe (b) ©#^<D^fe 

SiSlwli, (R) i&fe (G) <D3&fe^, 

Wfe (B) <D%&m<0 3&X*7-Wi7ii&tef$.-tZ>&. 

[0 10 7] Xy—it&mzittblz*?—? 

7^h))?xmm\c*5-7'<Ji'-5'i:l&&.VXh£\>\ 
[0 10 8] *7-7-f ^^»CJoV^TK!?-&5iB 

^ <d »c «ai3tii &wt \fbtixis*)\ m*m®ut\- <o® 

t^-tJIttJI 17 7a, 177b SrlSltTV^^, 
m*Mf&LXi>£\,\ 
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[0 10 9] ±!Kg}tJi£!S:i7-fK, MifilStgt 

xiiX^\ 

[0 1 10] ^A^Jffi^-»CH-<-^7-f/Wi>.2 
1 OiE3l2 1 l/4^^FPCd5^t4*mtt«iig2 
1 2TJ«;!>-&fc$*VC^3 0 £fefctt&«T$Mj*lH)3£« 

io [oiii]0i i (b) am 1 1 (a) -e^i-^gsA 
^^•2 o 7<DA-A'm\ztt-fzmmm*7nLx\<^ 

5. ^mtt«t^2 1 4c0^@«ffi«2 15©^yfi9 

t/jN$v^t?, «>£ai2 i 2<H£#tM-**$-&a&t> 
(O ft* t P^i-SBEMi: ffifc-f 5 ^ i * < Mfo-t-Z F 

[0112] £U:©<fc 5 ^ LTf^S!{$H5^a^/^ 

[0113] {nv&mz^%mmxnnmmi 
zTtTjrfThv txm&vftmjymz^xmi 2 
20 -is, Rvm 1 7 srfflv^-c^pji-5„ nmw 1 xiis 

k&mmtvx^z. 

[0 114] *M1&WX\t='--^iyti:<D# 7 0 

5 9#7*-*># 1 7 3 7^7^^ifJC^$^5^y ^ 

^ifro^7^^f>^5S«4 0 0Sr«^5. &*5, S« 
4 0 0 t LTf±, 5II«^!)3 yS«, 

m^1r5zf7X*r?*&tiL1t%^Xh±\<\ 
l 0 1 15 ] &^X, SS4 0 o±^>ft^y 3 i^Jg|, 

4 o 1 1 lx 2mmmzm^zi>K m^mmommm 
*tt2mu±mmzittc.mmi:m^xi>&<>\ Ti&m 

4 0 1O-i@tbTll 7"7X-7CVDife^l\ S 
iH 4 , NH3, Xt^N20SrR^:^ i: UTfiSiJg^ixS 
K^g^bVy 3^JK4 0 1 aSrl 0~2 OOnm (»4 L 
40 <»i5 0~l 0 0nm) ^i"5 0 **«S0!|-Ctt, ^J¥5 
0 n m<om.itmt*S !)^>i401a (M^Jt S i = 3 
2%, 0=2 7%, N=24%, H=l 7%) 5r^L 
fc„ #t^-C, THfi^4 0 1 O-^e i: LTJ4,: /7X7 
CVDj*SrfflV\ S i H 4 , .&U t N20£SJ&#* t LT 

^^Hi^kS'fb^y =>v^4 0 ibSr5o~2oo 

nm (»*L<ttl 0 0~1 5 Onm) 

■tio *mmmxK. mmi oonmw^tg-fk^y =■ 

VK4 0 1 b (iffifigltS i =3 2%. 0=5 9%, N = 
7%, H=2%) Sf^tfc. 
so [0116] T«fi^±^*»^ 4 0 2 ~ 4 0 
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&:rr&¥«ttKfr4&*D®#& LPCV 

^fci©&i§<(t&S (u-^iSfB'ftfev iR*MMb8t. *. 
fell- y -Jr/nfc if OftfctttSrfflt ^«tfS4Mkft«l) &ffo . 

U»«t5. ro¥»*|4 0 2~4Q6O**tt2 
5~80nm (#JL<li30~60nm) ©I^ff . 

< tti/JI aytfcliV!) a^/Ws^i (SiGe) io 

VD*fe$rfliV\ 5 5 nm©#i&Ri/y aVJRfcj&BIUfc. 

■Brfc. KO^iMt'/y aVBSS^Jft**^ (6 0 0t, 1 
«f|HJ) £trofc&, J&ghSMb (5 5 0*0, 4R*m) SrtT 

a*r.fro-CttiMtvy3>'«t«:»J*bfc. *LT, ;:© 

ttjwrs^y a vjkst7* h y ^?7-fStiv^ 

-sV^fcBBKl^o-C, !NW*i4 0 2~4 0 6Sr»* 

[0 117] -¥*{*!■ 4 0 2-40 -6tMU 

TFT©b#vMlt*WWi-afc»K:lS**^IMfc5c 

[O 1 1 8J u— !f~»JMk«c-C»*JIiMW*:« 

x^r->-7 u-f -J?>Y AG U-f YVO4I/- If— . 

3 0HiiU If— x^/Vdf— 1 0 0~4 0 
OmJ/cm 2 (R^Wt-tt2 0 0~3 0 OmJ/cm 2 ) ^-J-^. 4 
ft. YAOW— !f-«:fflV>5»^-^f4-t©»2iSP«Sr 
ffllv^W7|8fiIS»l~ 1 0 kH z t U u— if-i 
-*.vw=¥— 3 0 0~6 0 0mJ/cm2(ft^&«)£ti: 3 5 
0~5 0 OmJ/cm^t-fSirftV. tUTB 10 0 — 1 

0 0 0 /1 nu mk.fi 4 0 0/i m-tffcRK:ft% Lfc U"~ 
— 3fc«r*K£B6fc«o-rRMtU r ©B#©8MK u— 
7t©*ia-&*?-£* (±—y<— 7 v 7^) £80—98% 40 

[0 11 9] ¥3M*Jf 4 0 2-4 0 6&S?y 

- h*fet»ag4 0 7 znm-rzo v- hmmm4 07117- 

1 5 0 nmi LT->!) ^y^tf^t'MtS. * 
HJfifiej-Cti:. ^XvCVDftia? 1 1 0 nm©Jf 

■ciwkftft?/ y =» >K (*§j£Jts 1 = 32%. 0=59 

%, N=7%, H=2%) -C^bfco ^>SS, ^-Mfe 
WRttWkWs!) =^»CPS^$tu5t>©-C/i<, *fe 
©•>y 3^&-£tf*fe8y8«r»e*fctt«S«ig£ UTffl so 
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[0 12 0] K<t->y ^Bl&ffl^iS^fctt, 
7*7XvCVDftT'TEOS (Tetraethyl Orthosilica 
te) b0 2 t*m&L. KJ&E73 4 OPa, £«il&3 0 
0~4 0 0'Ci: L, ia^fe (1 3. 5 6 MHz) 
0. 5~0. 8W/cm2TStm$-ar-C^i-5ri:^-C# 
5o ^©J:5l-b-C^iasn2)^bvy =>vjgll4, *© 
t400~50 0'C©f^T=--'HcJ;?)'? i - hiffe^JKi: 

[0 12 1] fcvyc» Ell 2 (A) tC^-f «fc5fc, ¥— 
Vmm&4 0 7±&JRV2p~l OOnmOfl©^ 
Bl4 0 8i, ifl.00~400nmOf 20iSg4 

02 1 *nmtef&tz>o frmmmvtt. mm 3 0 nm© 

TaNH«^^5IlOttl4 0 8i:, Kff3 70n 
m©WJBSa>t>fc5!g2©3|®&4 0 9£«g^j£Lfc 0 
TaNffilli^/^^ifet^U Ta©^-y^hSrffl 

<Dm^6y yft^y^fV (WF 6 ) 5rfflV5i^CV 
rtis-c^s^ WK«p(w^i!i^if©^$fi^7ci!l^#v^ 

160yt?tt % iS*Bg©W (»8S9 9. 9 9 9 9%*fc»4*fi 
S9 9. 9 9%) ©* — fv hSrfflV^^^y^ffiT, 
$ b»-J*R^f^^tB^*»b©'F*e'fe©SAi s ^v^ i 5 
+#K«LTWJ&£Ji5j&1-3r£K:«fc»K «^t*9~2 

0 Q c mtrHSW-S r t fc 0 

[0122] )&*S, ©^SM4 0 8 

?lrT a N, M 2 ©g?«BS4 0 9 5rWi L-fci^ i^lcffi^ 
£*Vt\ V^-rtUtT a, W, Ti, Mo, A K Cu, 
Cr« Nd*^jltfHfc5c^. *fc^ia5£MlSr±^ 

y v^©^*6%7ci^Sr K-^y^Lfc^Si/y 

g P dCu^Srffit^Tt>Jtt\ ifc, ^l©^t^SISr 
^^iS'/v (Ta) Bi-C^L, ^2©«mBISrWBIti- 
im^-a-fe-fr, JB KO^WM^mt^-'S' > (T i N) J» 

t?^u, m2<omwmzwmk-rz>mz--et£>-e. mi 

©««BISr^t;^^^^ (TaN) «-e»/«u, 12© 
^>-f/U (TaN) m-Qtej&l,. ^2©3imSISrCu)K 

[0 123] 7*hyy^7-fft^^t^ 

^ h>e>ife'5- : !'^^4 1 0~4 1 5Sr^L x mS&tf 

65i^$r^-r5fc*©mi©^s'^>^s^tT5. m 

1 ox 5/f y ^f-ettl i 2 ©x y f y ^tt 
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CP (Inductively Coupled Plasma : X 

Cl 2 t0 2 t$:m\>\ Ztl?tl<Dtfxmmit*2 5/2 
5/10 (seem) tU lPaCD£;0 /l/i©f 
gl;5 0 0»©RF (13.56MHz) ^SrSALTT'^X 

SIS (80 ®ScDI cpzm^^tcYyj^y^smm 

(Model E 6 4 5 -□ I C P) Srffl^fco &«fl3 (M 
Pr^y-—~y) Kfc 1 5 OWcDR F (13.56MHz) m^SrS 

%m^tzmmu\t$>tf z>±mm : &mi i (a) k^l 

[0 12 4] r©^, l/^F^?,45^^4 10~ 
4 1 5$rK5*-Br-f»'02(Ois/^V^#^^ v aiy 

ifc4Jt&3 0/3 0 (seem) iU 1 PaWjE^"C=i 
-T /VMcDmSl- 5 0 OffcDR F (13. 56MHz) SrSA 
bTy7X-7Sr^LTl1) 3 0S>m*CD3i y^-l^fcfr 
ofc„ (lfcPI-^7 1 — v?) Kt> 2 0WCDRF (13.56 

MHz) m^fc&AU H!R#)K;ftcDg£/WT;*8ffi£ 
TOn-TS. CF 4 t C \ 2 i:&^Vtcm2<0^y^^^^ 
fttnwmRTfT a NJgli t,ID©«»C^-y^Vi/$ir 

1 0 — 2 0%a£tf>t!j-£-C^s>^ 

[0125] JifBgl 1 cDai s'^^^S-Ctt, Uv 5 ^. I> 

frb ft St ;* * <Dte#i*m ufc *>cd £ i-5 r t fc «t 9 . 
X«fiSfcPPiPi-5^ T ^mjE©^»r J; t) ^ l co»im 
^S^m2©^mg<0^d^-^-^t/«c5 o -co 
x-^-gCcO^*ttl 5° ~4 5° ift5 0 

sg i y f-istrnumz. j: !? jg i co arms t hi 2 w^m 

4 1 7~4 2 2 (f&l© 
3*^14 1 7a~422a ir^2©#mJl4 1 7 b~4 

22 b) ^^i-s. 4 1 6\-i7-hm$km-?hv. % 

1 ©7EMfc©^iB4 1 7~4 2 2T|g;b;h,ftV^gl£»i2 
0-50 nntflgi y ^ >^ $ fm < ft o fcSS^Tl^ £ 
^co^2(D3is/^>-^#-CO^^ i 9 L >'^ 

017 (B) K^Lfc:. 

10 126] -tit, Uv 5 ^. h^feftS^^^Sr^-fr 

5--ftt¥iL®>7imt:m\)-tz> l > mi 2 (b) ) K-t* 

^*^K-:/ft©£!#ttK-XSSrl x i o 
13- 5X1 Ol5atoms/cn)2i: JdnilSUE^r 60—10 
OkeVi L-Tfr 5. *HJS0>JX-I4 K-XfiSr 1 . 5 X 
1 0 l 5 atonis/cm 2 i: U JUiimjESr 80keVt LTtr 



2£ 

5g*; mmmai])^ (p) s^ttst* (as) 

ri-eiiuy (p) Srffl^fc. r©*§^\ arm® 

4 1 7-4 2 l^nS!iSr#4i-5^^5E^I-*fi-5T 
* * i ft 9 g W»-S5iS«^*6^^ 4 2 3-4 
2 7iS^$*V5. i§g«^M i fetR^4 2 3-4 2 7 l£ 
lilXl 0 20 ~1 X 1 0 21 atoms/cm 3 <D&g$ffiB-Cn§! 

[0 12 71 Uv*;* M>?> ft 5 -v 

■0 -f ic^ 2 ©^ y^^vmmc'n o o ^y^v 

:/#*KCF4£C l2i:0 2 t-SrfflV\ WBI£:5S}fc«)K 
^v?"*?-**. rcoNF, ^2co^5'^V^at-J;t) 
0 1 ©9^14 2 8 b~4 3 3 b SrJ&fc-rS. — IS 
2<D#ti4 1 7 a — 4 2 2 a fi, « t A/if^ y*J-l/>f 

5 tuT, 2 <D^mS 428a -43 3 a Sr^-T 5. 
^■'-e, ^2<o K— trvj/^SrffoTHi 2 (C) <D 

^Sr#5o K— l^V^tt^ 2 cD^mS 4 1 7 a - 4 2 
2 a Sr^*e^5c^^-f-5-7^^ t Ltfl\ % 1 ©« 

aft5^F#B^fg«4 3 4~4 3 8Sr^J56^-5. wCD^FS^B 
4Wi*^«3DP**t*:-y v (P) cD«£fi, ^lcD^m^ 
cDx-/<-g|JcDjgSmfc^oT^^ftgA4gBeSr* 
v*S. ft*5, ^lCD^m^cD^-^-gStaftS^*^ 
g »c*5V ^/Sl cDaim® cd^-/-?-Sscd*$S^ & rtffiS 

ISI^S*CDjft«-Cfc5 0 *fc, 7K4M(tt4-2 3-4 
2 7^t^*fi!fe5c#*s«5!lP$n. ^F*E^«4 3 9-4 
4 3S:»)W5. 
so [0 12 8] J^V>-C, V-^ h^bft5T^^Sr^*1i- 
-r^ScD^y^V^SSrtf 5o (013 (A) ) ^ 
CDM 3 CDi V^S-CliB 1 CD^mScDX— §B 

Sr^^^s/^V^L-C, ^^JfirfiftSSWcfcifiS 
/M-5.fe»6^*?tu5o ^3 CD-Is' ^v^toStt, 

m (r i Eft) zm^^xn?. m3<o^'y^-^^m\z 

it). ^lcD3J^4 4 4-4 4 9 &Mf8.ZttZ a Z<D 

50a~d, 45lWJn5. 
40 [0 12 9] ±|E^3cD^;x^V^«ia»Cj;oT. $1 
CD^m® 444 — 448t Sft 5>'ft V»^»tefl9« ( L D 
Dfg^c) 4 3 4 a -4 3 8 a jJ^jfcStvS. ftfc\ 
#>SM£ (GOLDSWgc) 434b~438bli, gl© 
9*^4 4 4 — 4 4 8 tJlftofc^*-C*>5. 

[0130] cicDioici-fs- tt> *nt&mft. mi 

cD#mS4 4 4~4 4 8i:Sft5^*6fe«l« (GOLD 
«H®) 4 34 b~4 3 8blC*3W5^*6«lSSt. ^1 
cD^mS4 4 4~4 4 8tSft6ft^T«ifefi« (LD 
DtaJSc) 4 34a— 438 a td*5(t5^>I^SSi: CD^ 
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[0 13 11 ftt^t, \s : s* hfrbt£&-?*# £Gfc*L 
%ttc\ZViS* Yfrbte*-**? 4 5 2 — 4 5 4 & 

^X^&SK.fctK p^*/vMTFT<£>JSteJli:&5 
^^IcSUfB-^mSI (nl) ^tt3Se<D^S (P 
3D Sr^i-5^*fi#l7n^dS^P$nfc^*E^IS«4 5 
5~4 6 0S:Mt5. IloSti4 4 5 1 4 4 8 £ 

5. *ni&m-?te. WW)S4 5 5~4 6 0ll^7 
>- (B2H6) £/i^7i-<:^K-:7T£T^fi£-t-5 0 (m 
13 (B) ) ^<o^3©K— ^y^iroilctt, 

v^^4 5 2~4 5 4-eafc>h-C^5. H®K-^ 

455-4 6 0\ai*thZ'timti: V 

5^F*fi'fel5c^<OiSft : Sr2 X 1 O 20 — 2 X 1 0 21 atoms/cm 

[0132] U±i£^<r>TM.-Q*:]n,?fr<n*mwm\^ 

[0 1 3 3] &VvC, U"^hA>?j/i5'v^^4 5 2~ 
4 5 4 &6fci:LTSg 1 ©gK«fe^4 6 1 Ztefc-tZo 
r«"^10SRg|fe^4 6 1 £ LTte, /7X-7CVD so 
^^fctt^^^s/^feSrfflW I^100~200nm 

k vx*sy =>^*-£tfmmm-eM}$.-rz* *mmmx 

tt % 7*7XTCVDftl:J:!3 mm. 1 5 0 n m<E>®Ht:gte 
v-y a^JBSfcTE^Lfc. £>f&. Jfl 1 ^rr3iffe^M4 6 1 
ttmt&it *s V => >Wk\Z Pfi5t $ 5 h <D X t£ < . fife© 

[0 13 4] &^X\ 013 (C) tc^-TJ; Zti 

&§fcgS#l pprnOT, #£L<l±0. 1 P pmUT 
<DglH#ia^'p-?4 0 0-7 0 0*C, tt*l$Kfi5 0 0 
-5 5 Ot-Cfr *HJ£0*J-C»i5 5 0t, 4B$ 

[0135] ft**. *3ttfcWctt» ifESttfc&SiPl 

«©y VSr^tf^*6t»®«4 3 9. 4 4 1 . 4 4 2. 4 



5 5, 4 5 8\Z?yj> V £XL'f- J r*M6p&. 
£o\z LT^ff VtC?**/l<M!&m®t:&-i-Z T F Ttt 

[0 1 3 6] ^l^F^*fe^iSS:^i-2.gtrl-« 

&JgRJiJfeiitBS (vy=»t$*»i:t5WMi, 

[0 13 7] $ bl-, 3-1 0 0%©7k^Sr-^tf#H« 
tpt?, 3 0 0~ 5 5 Ott 1 ~ 1 2NfK©Ml*tT 

Xftft 3 %<D-£tfS§iif?ffl«. I PTM 1 0*C, 1 <$Wtf>& 

5. **fl:ol!LO#«i U, ^X-ejMMfc (7- 7 X 
[0 13 8] £fc, Stt^St Lt^f-7=-;v 

W— T--^Y A G u-if-^(D u-1f-7ttrRglt-t-5 r 
[0 13 9] fc^X\ ^l©«R9ite^4 6 1 ±.\Z.W8k 

©77 v *mmm$:temi>iti>K *s** s lo-iooo 

c P> L< tt4 0— 2 0 0 c p(Dt,<OSrfflV^, 
[0 14 0] ^Hlifl0i|T?»i, ^BR«^E$<*^:fe, ^ffi 

®©*B»c[!fl.£i^fc^rT7t»SLttSria5fc*. W^m 
■So ^*5. rofigPliE^OSTFT^^cOS^gB® 
[0141] *fc. JB2«OJimifilHR4 6 22: L"CSE 

t\ SW7t^»SL$-fr?.C2:»CJ;oTefe«iSrii*P$-fr 

[0 14 2] -t UX, |gi!)lHl?S5 0 6tJ8V^T, 
®^t*fr?ti&m.#i\Zffl$L-tZ>&MA 6 3-4 6 7" 
^Ji5fi£i-5o -Jxt>(DEi^tt, )KJ¥5 0nm(0T 
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iHi. USE 5 0 0 nraC'&M (AltTi 

[0 14 3] 0 7tC*5V>TTH. BXttS 

4 7 0. y- MEi® 4 6 9, ggRVtt'4 6 8 Sr^-T 
5. (Ell 4) r»^m«i4 6 8fc«fct> y-*IE*l 

(4 4 3 b t 4 4 9<D&m) f*, IlSTFTt^Wi 

■*IJIt*s»jft$ix5.- *£, y- M£i^4 6 9ii, h*t 

@i§&i@®4 7 Ofi, lUfffTFT© KK^««4 4 2 t 

xvmmt vxmm-tz*m#m4 5 8 : &mftnft«R 

[0 1 4 4] Et±0«K:LT, n^;HTFT5 0 
1 t.pft^ASTFTS 0 2a»fcfc5CMOSlHj!g. 
Stfnft^HTFTS 0 3 &W1--5iM&H]8& 5 0 6 
fc, M?fiTFT5 0 4, filttr8*5 0 5fc$*r*-*lSX 

[0 14 5] M.W}m&5 0 6CDn^^^vl'S!TFT5 0 

l tt*-r*/H»j*«*4 7 l , "y->miBo-t»«r«i* 

mi<oi«i4 4 4 ta*5<s»«>F*e«5is«4 3 

4 b (GOLDS^t) , y- hWio^MMicVjftS^S 
©feftWfcfBSU 3 4 a (LDDf«) i'V— 

3 9Nsr^bTV>5o r©nf^;vSTFT5 0 1iH 
®4 6 6t^ttCMOSlHlK5r^t5pft^ 
ITFT50 2 Kte^^/WfcJEftSBJaU 72, y- h« 
tt*M43**MWMU5 7» y- Mt«©*«K:»j* 

LT«l6i-5i«««^*fi4&««E4 5 5 WUT^ 
ir^lTFT 5 0 3l:i4f t^jS 

•0*47-3, y-hw&<D-&zmf8.-tzmi<Dmim 

4 4 6 £Sft*te»flFF*M&>tS«4 3 6 b (GOLD® 
i£) , y- MI@(0^<i|^^$ix5{Sjg«^*E^lgE 
4 3 6 a (LDD!B«) "iy-^4fcttKWi'S 
*i LT«t&1-*ffi«**i!*felB«4 4 1 Sr^tt^ 

[0146] S^gfOiii^T F T 5 0 4 Ktt^Ar^Wfc 
^«*4 7 4. y- h««©-»S:«ja«-5» 1 ©>*S 
1447 &£&S^A?FIMWI*4 3 7 b (GOLD 

n*) , y- bms«o^fi!Uw^$n5{ssg^»fifeifi 

%4 3 7 a (LDDSMfc) t y-*SSJgc£ fell K U"T V 
H«i LT«|gi-5Sffi«^^*4 4 3^fttV^ 

*o «it§ft5 o 5<o-*»«®t Lxmm-rz 

¥«#®4 5 8~4 6 OKI*. -tiVpiXp -5 

JgU 5 1 LT, Wte (4 4 8 i: 4 3 2 b<0« 

®) ^f4 5 8~4 6 0ttMUV^„ 



[0 14 7] 4^, *nmm<Dwmmm*. -t^vt-* 

[o i 4 8] ^llJfe^-c^Si-fiT^x^^-vfy^^. 
StR©W3lSfJ©±iEEI4'EI 1 fc*s, EI12~ 

Ell 4fcMJE£:i-5Sfl5^lilKlC^?•§•4:fflv^TV^5. Ell 
4foi«iA-A' liEli 5tp<D«i»A— a' -e^JirL 

B* ttEli S^oymmB— B' ^WUfclKiEBIfc*ra: 

[0149] sfc. *nj£M-c^-rxm^^tf, 

[0150] HJ6«»j3-e^M 
m.zwmtzj:mzuT\*®.m-rzo ®.w\zi±mi 6Sr 

[0151] *i\ Uttffl 3 El 1 4 CD^<DT 

Vt-j-?-* hTJ Ell 4©^^^^ y 

**S#j±, i: t®^m«B4 7 0±KE[6i 

014 7 ifcJ&jtL^KVyfl&afcfT 5. #f«60il 
-C»±E(6)®I4 7 1 Sr^J5fei-5>MK, y A4fffiR«<Z> 

«^-t-5fc*(Dtt^£D^-<— y- (EI^Lft^) $r@TS© 

y-Sr«t5^ffiK»* LT t> <fc V\ 
[0152]^ *frS]S«4 7 1 Srffijg-f-'So 
-C, *M6JS«4 7 l±ICffef4 7 2, 4 7 3, ^mt 
®I4 7 4 SrJ^J*i-5. #6<D»fe®4 7 2 i: 
14 7 3 ifcltfaT, ii)t§BSr^i-5. 

[0 15 3] #HJ£0iJ-?fi, lli£e^J3^J:^i-St5^^fflv^ 
tvn^ 0 ^oT, *J£W3(OH^co±ffi|gSr^i-Eli 

5-ctt, />^< t ty- he»4 6 9 tmmmMA 7 0 
©ra^t, y- MB«ft4 6 9 t&m.mM4 e-sonm 

i:, ^m@4 6 8 tH^Hffi4 7 0(DRa^Srig)t-r5 

[0154] COiplc. y^^^^^^^Wig^tgir 
t Lfc„ 

[0 15 5]^^, ¥ffl-(klK4 7 4±»wS^#l|;)SA^ 
b^5^(6]m®4 7 5Sr'>^< t t>BHttt&J&j£U M 
(6ia«^ffilcS2|6]®l4 7 6^JKfi£L. ^trvywssr 
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JSLfCo 

[0 15 6] -tLT, H*»tK»iatt!JS»J***tfcT 
T-1,5!) 5 <> "4*4 7 7tctt7-f 7— *5jgA^ 

MSffic0^lc^WJ|Ef4 7 8 Wlh^l (0*-* 

-f) KJ:oT^fc»jhi-5. Ki*m4.7 8-Kli4aiP 

<ox o \z lts 1 6 K7fi-t-R&imm£k&7F$iW&$E&.-r 

T, 4^QSffi*JSv^FPC&fl&9ol?fc. 
[0 15 7] U±<D£o\z\^XttM$ixZ>m£h&7f;'<* 

[0158] [njt«5]*st»«-ctt, *&m*m^x 

EL (x^Kc/l/^^ty^) *^£«Srfl^Lfc0iJ 
KloVvCIMii-S. fc*>\ Ell 8tt*^l^<DEL*/T%3S 

[0 15 9] 01 8fc*SV»T» S£7 0 0±lC^ttfetv 
fc^'C yfy/TFT 6 0 3»401 4©nft^HT 
F T 5 0 3 Sr^V>"C^J^$4x^o tifeo-C, «3i©tftW»i 
nft^/HTFT5 0 3 <Dt&!Si£r#Hrt-tUi 

[0160] fc*J, -^JlitWCtt^-Y-^A^jJW**- 

««ti5-oM^5v'y^/wy- hfl?J&t> L< 14 

[0 1 6 1 ] mm.7 0 0±t^»te,nfcPS!)lil?S (n<^ 
+^ITFT6 0 lS^pf-Y^lTFT 6 0 2) 
ttlDl 4©CMOSlHj?SSrffit'^T^$tb^. fcT, 
fltjtO^fin^-Y^^TFT 5 O lt p^^r^/VS! 
TFT 5 0 2<Dfft0JS:#RSi-^ffS^. fc*S, #3lJ£0iJ 

mh l< « h y hiil-efcot t>&v\, 

[0 16 2] SBi&7 0 1, 7 0 3»iCMOSIsl8S 

©y-*E*!L 70 2li KM ^IfiSli LT^|g-f5o 
*7c, 62^7 0 4ttV-^BE^7 0 8 t^-T s'^Vi/T 
FToy-;*®i£i:£^fc>K&ja-r?>ffii&£ LT«tfg : 
L, .£$[7 0 5I4KW* yi2»7.0 9 y^j/T 
FT© KW VfBJg&i£S^l$lc&J£i-Sia*li: LT$ 

[0163] &*5, HSft^JPT FT6O4li014©p 
^^^/vg|{TFT5 0 2Srffi^T^J&$ix5. flf-oT, 
*j6©IM!r±p*-»JM'STFT 5 0 2OttWtr#lt 

-ci^sa*, y-ffrf- vm&h l< »* h y tvw^- 

Jt"C*>oTtAV\ 
[0 16 4] &i®7 0 6li*gjfc8iWTFT<E>y- 



(17) 

J* 

(m.mw&mzft%-tz>) vhv. 7 (warm* 
wtft (ommwM 7io ±tcfiia2) c t T®^m@ 
710 £m,n.mzmm.-tzmMxhz><, 

[0 16 5] &*5, 7 1014, SSH^SBgdvkfcSHi* 

»o 7 1014, ±|Effii^5r^i-5Su»w3pa/j:gFfl^igtJK7 

WftJK7 1 1 fcffl^TT FTKJ:5I£i££ WHrt-£ 
r h l4##»cm®-e*>S. .«[i»ja$Jx« E L^f4#3? 

r-r^* s fo5o lot, EL«Sr-C#5fc»t¥fflS^ 
J&fcL 5 5 «t 5 KM£m@£^/&1-3l^ Wit tt* 

[0 16 6] BB^7 0 1~7 0 7£r^j£«, 12 1 8 
: -TJ: 5 V* 7 12 ZmfctZ* >^st 7 121110 
20 0 ~ 4. 0 0 n m©l$ Sr^tf *fe^J« tt< l**4MIMMt 

[0 1 6 7] ^*5, 7 1 2f4«feigdK-Cfc2>rc* > 

*HJS0iJ-ef±^y^ 7 1 2©*f*ffc^5if6^ I Pfw*- 

^5r«J»J1-5. C©^, ffi^ttl x l o6~ 1 x l 
0 12 Q • m KU1X1 0 8 ~ 1 x 1 O 10 Q • 

m) ttez x o ^-^n^^mMLi-^mam^m 

so [0 1 6 8] l 0O±l:i4ELg7 l 3i>W 

5fe£;h.3o 018 Xfi-®^ L*>0^ LTV^i:v> 

*H160!lTf4R (#) , G («).•. B (W) ©^ 

W«*ifel!:J:9«^*#l«ELtmfc»J«U-cv^. 
*flsW»Cfi, iEdFLaA^t Lt 2 0 nmff<Dl07^ n ^ 
T = V (CuPc) ^=SrlS:it, ^rCO±»C^)t^t LT 7 

onmjp:tf>hy*-8-=»ry y ;7 hr^$ = ^A$g^ 

(A 1 q 3 ) IKSrlSftfcaS^igi LT^5„ A 1 q 3 K 
*1r9 y KV, -<y W-Vt>L< ttDCM l tV^ofc^ 

[0 16 9] {&L, W±©^J»±EL«t Ltffi^5:i 
OttitaELWo-^ltfeo-C, iJx»c:K)S-f5 

■V\ ^Jxitf, *HJ£^JTI4te^^*aEL^S:EL 
mt LTffi^5.^!lSr*Lfc^. Ja^^^«E L«)|EfSr 
SKtS^. *7t, m*?$a&Jf-^m?Sf&A®i: LT^ 
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X'% 3. 

[01701 E LM 7 13 ©±fc:tt9HgBlj&»£>fc 

[0 17 11 ^C5^@7 1 4tt^$tl.il:^t?EL 

5tt, WiH^M (Hi®) 7 1 0 V ELS 7 1 3RXfim& 
7 1 4T?^$nfe3V7 f viJ-5rJ§-t 0 
[0 17 21 ELiftiP7 1 5%%£\z&o J: 5 fc: LT/< 

[0 17 31 Z<DV&, UstuyW&^mtr'iy's-*— 

LC (y-f-t-^vKv-f*;*-;^) flt»J8^s;i&ri 
^T?*>5„ DLCKfi^ta*^ 1 0 0*C«JIT©M«© 
ffl-C^ffl|-5ri6-C*)5fci?)s MRi&g>fi^ELJ|7 13© 

(4^twM-r^^D y *l/?t$iZktm< , ELI713 

(ci^<#t±xSS:^5ra^ELS7 1 3'jMMfci-5i:V* 

[0 17 41 ^JK7 1 6±fc£t 

JhfcT7 1 7$r^tv *^-«7 1 8 Srlfi 5. #t 

lh# 7 1 7 i LTtt^^SI'fbfttJiiSrfflV^tf &< ;' 

I^T 7 1 8«^7^S«-^^S«^7^^ 

[0 17 51 -5 L-TEIl 8^i-«fc5fc#t3t©EL* 
*SE«*^J*i-a. 'O'* 7 1 2fc»J*L-fc«, 

y<?i"«-i/3VR7 1 6 Srje^-t-5*-C<0iaSr^^ 

-CfcSo £f>K3gJS£-ttT;«M«-#7 18^9 

[0 17 61 T'^^.^y^SSSrS^ir-r?) 
ISg!ft700Jil;nft^ViTFT60K 6 0 2. 
M'yf^TFT (nf-r^iTFT) 6 0 3*i 
tfmtifcWiPT F T (nft^/HTFT) 6 0 4 d^ffc 
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[017 7i ip*> v TVT<DmmiM^±m\mmt^ 

[0 17 81 Ell 4SrffiV>TfftBJL-fci9lC, 

io [0 17 91 ^liiS^j-efiB^tsgibiHiKwlS 

[0 18 01 ELIfl^&{*^i-5fc*<0trih 

(*fcii*fA) xm^-e^^ro^umwtoELi^t 

20 [0 18 1] 119 (A) It EL^P<£>^ib£-e£rt? 
cfc^Sr^-f-±Big, 019 (fi) 11019 (A) £ 

a-a' xmm\^tz.mmmxhz>« ^t^^feso 

1 liy-^ffl!l^l6lHl^ 8 0 6 fipisiigtU 8 0 7 
h{B!l^»llHlK-C*>2>o 9 0 1 H:*^— #\ 9 0 2 

f±3f 1 v"-;l4t* 9 0 3 2 i^—^itXh V. 

-/i4t9 0 2t?H4ixfcrtfia»c»i$til:^9 0 7&WLtfb 

Hi. 

[0 18 21 9 0 4fiy-^d!llE»j|H]gS8 0 1& 

Wf— Kffi0lgS)[HlgS8 0 7»rA^^tv5m-g-^e^i-5 

■>^y^hf-*'yH 9 0 5d»&lf9'^fR9^>^ 

*HTv>/j:v^^ coFPCtii/iJyMeiiiS (P 
WB) *5IBlt)#<tfetl-TV^Tt>^V\ *PJ»^»c*Jtti 
EL^^«tC»i s EL*^$IB*«:^ifC^<, -tH 
»c F P C h L < »iP WB U M»t bttfe^Sr t>-£tf 

[0 18 3] ^IC. »fffi«3ttcov>TEIl 9 (B) *m 

^TtftBj-rs. s«7 o o<D±x\z.\*mmu8 o 6, y 

40 - hfl!||g»)lEl?S8 0 7^jft$iXT«5 9. mmU8 0 6 

^Hfciii^mgT l 0Sr-&^«^»ili^^J: !J^$tb 
5. hflfl^ill[H)^8 0 7lin^-^^S!TF 

T 6 0 1 t p ft^^iT FT6 0 2i :bi*:fc 
CMOS0K (I14#I) 5rffl^T^fi£$ix5o 
[0 18 41 @mi«ffi7 1 OttELXfOMIj: LT«I 
iB^mS7 l OCMStli^y^ 7 1 2 
dS^^Jx, i®^S|ffi7 1 0±tr«ELS7 1 3*5«tl* 
ELif©|§7 1 4*5^$^^.. 

so io 1 8 si &®7 1 4i±±mm\c#&<D&.mk urt, 
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mm. U SliRBE» 9 0 4 SrSS b-C F P C 9 0 5 XZ^M. 
Wfc«R*ix-C^S. B*tt8 0 6»tfy-h-' 

fi!lSeS)0!& 8 0 7K^*;h<4iii- : H*£-Cg@7 1 4*5<fc 

[0186] fg 1 9 0 2 \Z X •) 

9 0 laSftSt^t^avO^. *f9 0 1 t 

E L h ©DBBISrflfcfiti-* fc» WHIMW* $> 4 
— 9-frftftTt>AV\ -tLX, -mi A4*9 0 2(Drt 
ffli^li*tik^9 o 7as7t#£*v^4. &*5, |gl i/- 
/V#9 0 2 , *tihtt9 0 7 t L-CH^JK^-V^WflgSrffl 

w*4©##*lv\ *is/-A4t.ao2tt-e#* 

V>„ $ bid, £Mt#9 0 7~©rtttfc»«3***fc-3<Mt 

[0187] E L3i^£g 5 «t 5 U-CKiT baafcWlt 
#9 0 7»4*^— *t9 0 1 &&&-t-4fc*©g^Sfl£ b 
Tt>#ie-*-5. *fc, *HJSC»J-Ctt*^-It9 0 lSr^S 
^•f-57'7^^y^S ; E9 0 la©#$-i: UtFRP (F 
iberglass-Reinforced Plastics) , P V F (*K V V— 

[0 18 8] »Jh*t9 0 7SrfflV^r*^— »9 0 

l£«j»Lfc«, Wlttt9 0 7©{B!lffi (SMffi) £35 
i 9 ICM 2 V— A4T.9 0 3 SrtSltt 4„ 2 /M* 9 0 
3 ttSS 1 ^-/M* 9 0 2 i: p] DW^^ffi V4 CI i 

4o 

[oi 8 9] u^cDXitemm-eELm+zmitttdo 

£4. feoT, m*«ttcOiaVEL^^Si s #fe^2.o 
[0190] [Hi£0!l 6 ] ±lBft?«K0f 1 5 © V >T*U 
*»- SrJlife LTTfcffc $ Jxfc T F T fck#* ^«»3t^8B 

^.gsECx^^^W) tcffl^5r.t*sT#4. fiP*>, 
-tn b m»3t^fasr*^ae ti»^ii Astm* m&±x 

»c#3gPJ£lli£-?#4. 

[0191] *©«ft^&3§i: b-Cfi, f^*^ 
7, f-^;v*^7, 7*d-/x^^- ^yK-^^^h 

S2i s.T/ia 2 2 ktt:-*-. 

[0 19 2] 02 0 (A) |iA-yt/V3Vtfa-^-C 
*> 0 , 2 0 0 1. BiteA^gB 2 0 0 2, 2 0 

0 3, *-#-H2 0 0 4^?Sr-gtf. #3SW&3^SB 2 

003 tcigffl-r4 r t ;4i -e# 5„ 

[01931 020 (B) t'-r > , 
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2 10 1, Stj^B 2 10 2, ^ATJgB 2103, 
^yf2104, /<yxy — 2 1 0 5, S&SB2 1 0 
6j£&-&tfo #3SWfc*5M»2 1 0 2»c3ffli-5r kit 

[0 1 941 020 (C) llt^^yvay^a-^ 

2 2 0 2, S&SB2 2 0 3, tfcf^'-f' yf"2 2 0 4,^ 
^g&2 2 0 5^£-£tfo 2 2 0 5 »rjgffl 

10 [0 1 9 51 020 (D) \±^-?;VWf<<*7 

$>t), *^2.3 0 1, ^2 3 0 2, T— Ag|52 3 0 

3 mz-stto nm^u 2302 ^jgffl-rs rt^ 

[0 1 9 61.02 0 (E) |±:/n^7A£fE&LfcfE& 
IKflc (SAT, B«kHtflst"f*). Srfflv^57 p ^— 
t), *^2 4 0 1, ^SS2 4 0 2, *$62 4 0 

3 , !E^^2 4 0 4, akff^.W y^2 4 0 5^Sr^ 
tf. ^*3, V-r±B«WEflEfcUTDVD (D 

igtial Versatile Disc), CD 

h 5rR 5 r t 5„ *|g|^f±**g5 2 4 0 2 Kjgffl 

[01 9 71 020 (F) li'^v'^^^y-Cfc?), * 

* 2. 5 o.i, mmM2 5 0 2, m&p2.5 0 3, 

y^-2 5 0 4, StfeSB (0*UJfcV^) ^Sr-&tf. *B 
PJSr**§5 2 5 0 2Jcjgffl-t-4-i:* J 'e#4. 
[0 1 9 81 02 1 (A) li7Dyha^n^i^^>- 
tfe9,:Mii2 60 1, ^.^ !J — V2 6 0 2€?Sr^ 
tf. *HWttiSW^e2 6 0 1 £D-«6Sr«^1-4?Sa^ 
30 ^gs 2 8 0 8 ^»tew^tblH]Kf-jiffli"4 ;t?)5-e 

#4. 

[0 1 9 9] 02 1 (B) Ii!i7l7*ni;x^^--efe 
9, **2 7 0 1,SMtE2 7 0 2 > 57-270 
3, ^^Jl-y2 7 0 4f^tf. *3SWt4Stt^S2 
7 0 2<D-gB$:«j£-f5ffiifB**ge2 8 0 8^»-t©«fe 

[0 2 00] &*5, 021 (G) tt, 0 2 1 (A) S.Xf 
02 1 (B) tpfC*5»t51S:l*iSS2 6 0 1, 2 70 2© 
flSit©-0ilS:*Lfc0-Ci9 4. S*t3£S2 6 0 1, 2 7 
40 0 2 »*, 2801, 5 7-2802, 280 

4~2 806, ^^D-f7^5 7-2 8 0 3, Z?!)X 
J* 2 8 0 7 , iS&^gS 2 8 0 8, f!ttag« 280 
9 , 3£**>t^^ 2 8 10 -emfotsinZo lftlt3t^ 2 8 

i on, eat^xsr-^tfTt^-cffij*^*,, 

SStfcottJ:^. 02 1 (C) cp-K^'C^ 

so [0 20 1] 021 (D) Ji, 02 1 (C) tplc 
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*s»*5*W3fc*JR2 8 0 1 ©*3tro-0iJSr^Lfc:lll-Cfc 

*mmm-?ft. %m%^% 2 8 0 1 »*, ii7u^ 

-2 8 1 1, 3tJS2 8 1 2\ 2813 t 2 

8 14. aragJJt*?- 2 8 1 5, «3tUVX2 8 1 6 T? 

**s, 0 2 1 (D) \zm Lfc3tH3t*3Rf± 

[0 2 0 2] fc£U 02 1 fcTFLfcXo^i^— 

[0 203] 122 (A) \mtt&U-ei> *> , *#2 9 
0 1, ^m2>g|S2 9 0 2, ^A^jgP 2 9 0 3 , 
3iS 2 9 0 4 , Jftffr*-*' ^2 9 0 5, 7Vft 2 9 0 6 

^Sr^tf. *3S9!&^£I5 2 9 0 4 icjgffi-rs r £ 2*-? 

[0 2 0 4] HI 2 2 (B) fiiJUffSfg (m^F-S^) Xh 
D> W300 1, X9A3 0 0 2-, 3003, fEt§j& 
#3 0 0 4, ftf^yf3 005 ( 7yft3 00 6 
^Sr-^tf. #3891tegc^fB3 0 0 2, 3 0 03 KSffl-T 

[0 2 0 5] 02 2 (C)- H^*:/W 
3 10 1, ^t^3 10 2, ^S53 1 0 3<£&-$t*. 
*«Wf±^S53 1 0 3ft>JB-t-S£ #3g 

rfco, *tfs i o-rx^Eii (»t3o^,yf-«±) © 

[0 2 0 6] *>4*CB2'2' (C) lOTtf^^T'K 
fi«p/hS£fcfi:*:S!<Dt><D, 08*.tf5~2 0-f yfOl 
BlMXtf>t>tf>T?;fc5. rcDipftlMX©^ 

[0207] w±^«»c, *&w<D&mm®i-im#>T& 

5. • * fc, **lfe^©m^-miifillJfe^J 1 ~ 5 ©if cd J; 



(20) 

[0 2 0 8] 

mm (goldw <omt. ^~hmM\zm^h^ 

#5„ ^PJtCitJ^^ttfcTFTcOGOLD 

l d Dmmwz&n zfemmtiz t a,z± kx v> 

DDfgJgti:, ^-7m»SfflSr«J^5wi:^-C^5 0 

[01] TFTcD^|!!ia^-t-0T-fc5« 

[02] TFT<D^S8XSSr^i-0-C*>5 o 

[0 3] ^F*fi«l5£*©»^*Sr^i-ft»-c*j5. 
[04 ] 5 l/-> 3 ve^l>fcfl|jtSS:0-C*> 

[0 5] Va^-vgy^* (yy-K-X) ©X 

20 [06] 5 l^- v- 3 >-&m (T FTCDtff/f 

[0 7] AM-LCD©^SjXeSr^-r0t?fo5 o 
[08] AM-LCD<O^KxaSr^t-0T?fc5. 
[0 9] AM-LCDO-ffSax@Sr^i-0-efe5o 

[0io] Siaaas**3se©»fffi«it0-efc5 o 

[011] K*'<*/no#*B|-C*>S. 

[012] AM-LCDeoifMXgS:^-r0t?S>5o 

[013] AM-LCD<O^S8XS4r^i-0-efc5 o 

[014] AM-LCDOf^Sax@$r^i-0-e$)5. 

so [015] @j^_bffi0-Cfc5o 

[016] Wttmm&$t*m&<Dmwmmx'hz>. 

[017] f^SXStc*3lt-5W^±ffi0-cab5. 
[018] T9T4-f-v hV9*m EL fti^KfllOtt 

[019] T*^^hy**SEL**iS11©* 
AS;Sr^-t-0 o 
[02 0] S^tS«ro-0iJSr*-t-0 o 
[02 1] «^«S(D-W**i-0. 

[022] m^-a»©-««r*-i-a 
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F*~A(#3f) 2H092 GA59 JA25 JA28 JA29 JA33 
JA35 JA38 JA42 JA46 JB13 
JB23 JB32 JB38 JB57 JB63 
JB69 KA04 MA05 MA07 MA 13 
MA18 MA 19 MA20 MA28 MA35 
MA37 MA56 NA22 NA25 NA28 
NA30 PA01 PA08 RA05 
4M104 AA09 BB17 BB30 BB32 CC05 

DD65 FF06 FF13 GG09 
5C094 AA44 BA03 BA27 BA43 CA19 

DA15 EA04 EA07 
5F004 AA09 BA04 BA20 BB13 CA02 
DAOO DAOl DA04 DA05 DA11 
DA16 DA17 DA18 DA26 DBIO 
DB12 EA28 EB02 
5F048 AA09 AC04 BAH BA16 BBOl 
BB09 BB13 BC03 BC06 BD01 
BF06 

5F110 AA06 AA14 AA16 BB02 BB04 
BBIO CC02 DDOl DD02 DD03 
DD05 DDI 3 DD14 DDI 5 DDI 7 
EEOl EE02 EE03 EE04 EE06 
EE09 EE11 EE14 EE23 EE28 
EE44 EE45 FF02 FF04 FF09 
FF12 FF28 FF29 FF30 FF36 
GGOl GG02 GG13 GG25 GG32 
GG43 GG45 GG47 HJOl HJ04 
HJ12 HJ13 HJ18 HJ23 HJ30 
HL02 HL03 HL06 HL07 HM15 
HM18 NN03 NN04 NN22 NN24 
NN27 NN34 NN35 NN72 NN73 
PPOl PP03 PP05 PP06 PP29 
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